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GENERAL INFORMATION 
SECTION I: HIGH SPEED LOGICS 


For the purposes of this discussion, high speed 
logic has either or both of two characteristics: 

a) toggle rates over 50 MHz 

b) gate propagation delays under 6 ns 

Only two types of standard high speed logic 
integrated circuits are commonly available in the 
marketplace: Schottky-clamped TTL logic (TTL-S), 
and non-saturating emitter-coupled logic (ECL). 

Schottky-clamped TTL logic is similar to conven- 
tional TTL logic in its circuit configuration and 
Operating characteristics. Conventional TTL is a 
saturated form of logic; that is, during turn-on, both 
the emitter-base and collector-base junctions of a 
transistor are forward biased, causing an accumula- 
tion of charged carriers in the base regions. Then, 
when the transistor is turned off, this charge must 
discharge through the collector. The finite time 
required for this charge to dissipate causes a delay in 
turning the transistor off. This ‘storage time’’ delay is 
an integral part of all saturated logic forms. Schottky- 
clamped TTL logic reduces storage time by means of 
Schottky-diodes between base-collector junctions. 
These diodes tend to keep the transistor out of 
saturation, but they also tend to increase the input 
capacitance of the Schottky-clamped transistor. Thus, 
while the speed of TTL-S is greater than that of TTL, 
due to a reduction in storage time, it is limited by the 
RC time constant of the transistor input. 

Emitter-Coupled Logic, being non-saturating by 
design, completely avoids transistor storage time and 
its attendent speed limitation without the tradeoffs 
inherent in TTL-S. Gate delays of less than a 
nanosecond and operating frequencies approaching a 
gigahertz are currently feasible, and even these are 
not ultimate limits. 


MECL PRODUCTS 


Motorola offers four ECL logic families under its 
MECL trademark: MECL 1, MECL II, MECL III, and 
MECL 10,000. 

The MECL | family, introduced by Motorola in 
1962, was the first monolithic integrated circuit line 
of emitter-coupled logic. Its propagation delay time 
of 8 ns and toggle rate of 30 MHz, though no longer 
considered state of the art, still places it above the 
speed capabilities of most saturated logic lines. It is 
still being produced in quantity for use in existing 
equipment designs, but several features of the more 
advanced MECL II, tht, and MECL 10,000 families 
favor the use of these families in new designs. 

In 1966, Motorola introduced MECL II with gate 
propagation delays of 4 ns, and flip-flop toggle rates 
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of over 70 MHz. Speeds were later increased first to 
120 MHz (typical) for the MC1027/MC1227 J-K 
flip-flop circuit, and then to 180 MHz (min.) for 
the MC 1034 type D flip-flop. 

Complex functions became available in MECL II 
when production capabilities shifted toward more 
complicated circuits. The family now has adders, data 
selectors, multiplexers, decoders, and a gas display 
tube decoder/driver. 

Continuing development of MECL made possible 
an even faster logic family. As a result, MECL II! was 
introduced in 1968. Its 1 ns gate propagation delays 
and greater than 500 MHz flip-flop toggle rates 
remain the industry leaders. For the moment, the 
very high speed capabilities of MECL I!I appear to 
have outstripped the general speed requirements of 
today’s computer systems, however they are being 
utilized extensively in special high-speed sections of 
computers and high speed test and communication 
equipment. Motorola is continuing to develop and 
expand this product line. 

For general purpose computer applications, trends 
in large high-speed systems showed the reed for an 
easy-to-use logic family with propagation delays on 
the order of 2 ns. To match this requirement, the 
MECL 10,000 Series was introduced in 1971. 

An important feature of MECL 10,000 is its 
compatibility with MECL III to facilitate using both 
families in the same system. A second important 
feature is its significant power economy — MECL 
10,000 gates use less than one-half the power of 
MECL II! or high speed MECL II gates. Finally, low 
gate power and advanced circuit design techniques 
have permitted a new level of complexity for MECL 
circuits. For example, complexity of the MC10181 
four bit arithmetic unit compares favorably to that of 
any bipolar integrated circuit on the market. 

The basic MECL 10,000 Series has recently been 
expanded by a subset of devices with even greater 
speed. This additional series provides a selection of 
MECL 10,000 logic functions with flip-flop repetition 
rates up to 200 MHz min. The MECL 10,200 Series is 
meant for use in critical timing chains, and for clock 
distribution circuits. MECL 10,200 parts are other- 
wise identical to their 10,000 Series counterparts 
(subtract 100 from the MECL 10,200 part number to 
obtain the equivalent standard MECL 10,000 part 
number). 

Although the basic design of all MECL families is 
the same, there are differences other than the speed 
and power capabilities. Comparisons of the key 
characteristics of each family are given in the tables 
of Figure 1. 


MECL FAMILY COMPARISONS 


MECL 10,000 
10,100 Series 10,200 Series 
MECL |} MECL Il 10,500 Series 10,600 Series MECL III 
1. Gate Propagation Delay pans | as | tins | tins 


| ans 
Transmission Line Capability [No | OnSome Devices [Ves [ves ves 










FIGURE 1a — GENERAL CHARACTERISTICS 















Ambient Temperature Range MECL tI MECL Ill MECL 10,000 


-30°C to +85°C (industrial) MC1600F,L MECL 10,100 
MECL 10,200 
-55°C to +125°C (military) MC300 MC 1200 MECL 10,500 
MECL 10,600 


FIGURE 1b — OPERATING TEMPERATURE RANGE 










*Planned for selected devices. 


Package Style MECL I11 MECL 10,000 


Fig 


Ceramic Flat Package (Hermetic) 


Yes 


Plastic DIP ! (selected types) 


Ceramic DIP (Hermetic) 





(For package dimensions see page 32) 


FIGURE 1c — PACKAGE STYLES 
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MECL IN PERSPECTIVE 
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FIGURE 2a — SPEED-POWER CHARACTERISTICS 


OF MAJOR LOGIC LINES 


MECL IN PERSPECTIVE 


In evaluating a logic line, speed and power 
requirements are the obvious primary considerations. 
In Figure 2, today’s major logic families are compared 
on the basis of these characteristics. But these are 
only the start of any comparative analysis. While the 
chart clearly shows that MECL and other ECL-type 
families are without peer in the speed category, with 
low power levels that rival some of the TTL lines, 
there are a number of other characteristics that make 
MECL highly desirable for systems implementation. 
Among these: 

Complementary Outputs cause a function and its 
complement to appear simultaneously at the device 
Outputs, without the use of external inverters. It 
reduces package count by eliminating the need for 
associated invert functions and, at the same time, cuts 
system power requirements and reduces timing dif- 
ferential problems arising from the time delays 
introduced by inverters. 

High Input Impedance and Low Output Imped- 
ance permit large fan out and versatile drive char- 
acteristics. 

Insignificant Power Supply Noise Generation, due 
to differential amplifier design which eliminates 
current spikes even during signal transition period. 

Nearly Constant Power Supply Current Drain 
simplifies power-supply design and reduces costs. 

Low Cross-Talk due to low-current switching in 
signal path and small (typically 850 mV) voltage 
swing, and to relatively long rise and fall times. 


70 100 
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FIGURE 2b — POWER DISSIPATION 
versus FREQUENCY (MECL versus TTL-S) 


Wide Variety of Functions, including complex 
functions facilitated by low power dissipation 
(particularly in MECL 10,000 series). A basic MECL 
10,000 gate consumes less than 8 mW in on-chip 
power in some complex functions. 

Wide Performance Flexibility due to differential 
amplifier design which permits MECL circuits to be 
used as linear as well as digital circuits. 

Transmission Line Drive Capability is afforded by 
the open emitter outputs of MECL devices. No ‘’Line 
Drivers’ are listed in MECL families, because every 
device is a line driver. 

Wire-ORing reduces the number of logic devices 
required in a design by producing additional OR gate 
functions with only an interconnection. 

Twisted Pair Drive Capability permits MECL 
circuits to drive twisted-pair transmission lines as long 
as 1000 feet. 


MECL APPLICATIONS 


The graduated speed ranges of the various MECL 
Families satisfy a great many digital system require- 
ments. MECL 10,000 is a general-purpose, high-speed 
logic family specifically designed for smaller digital 
systems and peripherals as well as large computers. 
MECL III is recommended where its exceptionally 
high speed can buy needed system performance. It ts 
used frequently in counter pre-scalers, high-speed 
digital communication systems, VHF phase-locked 
loops, high-speed digital processors, and high-speed 
timing chains in computers. 


The compatibility among MECL families pro- 
vides a bridge between system performance and 
system cost. Thus, the many functions and complex 
circuit members of the MECL 10,000 Line can be 
conveniently mixed with the very-high-speed functions 
of MECL III, in judicious combinations for system 
optimization. 


BASIC CONSIDERATIONS FOR HIGH SPEED 
LOGIC DESIGN 


High-speed operation involves only four considera- 
tions that differ significantly from operation at low 
and medium speeds: 

1. Time delays through interconnect wiring, which 
may have been ignored in medium-speed systems, 
become highly important at state-of-the-art speeds. 

2. The possibility of distorted waveforms due to 
reflections on signal lines increases with edge speed. 

3. The possibility of ‘‘crosstalk’’ between adjacent 
signal leads is proportionately increased in high speed 
systems. 

4. Electrical noise generation and pick-up are 
more detrimental at higher speeds. 

In general, these four characteristics are speed- and 
frequency-dependent, and are virtually independent 
of the type of logic employed. The merit of a 
particular logic family is measured by how well it 
compensates for these deleterious effects in system 
applications. 

The interconnect-wiring time delays can be 
reduced only by reducing the length of the inter- 
connecting lines. At logic speeds of two nanoseconds, 
an equivalent ‘gate delay’’ is introduced by every 
foot of interconnecting wiring. Obviously, for func- 
tions interconnected within a single monolithic chip 
the time delays of signals travelling from one function 


Receiving Gate 
Input A 





FIGURE 3a — UNTERMINATED TRANSMISSION LINE 
(No Ground Plane Used) 
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to another are insignificant. But for a great many 
externally interconnected parts, this can soon add up 
to an appreciable delay time. Hence, the greater the 
number of functions per chip, the higher the system 
speed. MECL circuits, particularly those of the MECL 
10,000 Series are designed with a propensity toward 
complex functions to enhance overall system speed. 

Waveform distortion due to line reflections also 
becomes troublesome principally at state-of-the-art 
speeds. At slow and medium speeds, reflections on 
interconnecting lines are not usually a= serious 
problem. At extreme speeds, however, line lengths 
can approach the wavelength of the signal and im- 
properly terminated lines can result in reflections 
that will cause false triggering (see Figure 3). The 
solution, as in RF technology, is to employ ‘‘trans- 
mission-line’’ practices and properly terminate each 
signal line with its characteristic impedance at the end 
of its run. The low-impedance, emitter-follower out- 
puts of MECL circuits facilitate transmission-line 
practices without upsetting the voltage levels of the 
system. 

The increased affinity for crosstalk in high-speed 
Circuits is the result of very steep leading and trailing 
edges (fast rise and fall times) of the high-speed 
signal. These steep wavefronts are rich in harmonics 
that couple readily to adjacent circuits. /n the design 
of MECL 10,000, the rise and fall times of the gate 
waveforms have been deliberately slowed. This reduces 
the affinity for crosstalk without compromising other 
important performance parameters. 

From the above, it is evident that the MECL logic 
line is not simply capable of operating at high speed, 
but has been specifically designed to reduce the 
problems that are normally associated with high- 
speed operation. 
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FIGURE 3b — PROPERLY TERMINATED 
TRANSMISSION LINE 
(Ground Plane Added) 











GATE CIRCUIT 
Differential Bias 
Amplifier Network 






Multiple 
inputs 














Complementary 


GATE TRANSFER CURVES 






0.800 
Outputs High (-0.9 V typ.) 
z 
Vec r) 
’ > -1.200 
Hy Veg = -1-29V 
OR r= 
> 
~ -1.600 ——— 
a 
NOR 3 1.800 Low (-1.75 V typ.) 


-1.200 
Input Voltage (Volts) 


-1.400 


A 

B A+B+C+O 

. A+B+Dt+c 
GATE SYMBOL 





FIGURE 4 — MECL GATE STRUCTURE AND SWITCHING BEHAVIOR 


CIRCUIT DESCRIPTION 


The typical MECL circuit, Figure 4, consists of a 
differential-amplifier input circuit, a temperature and 
voltage compensated bias network, and emitter- 
follower outputs to restore dc levels and provide 
buffering for transmission line driving. High fan-out 
operation is possible because of the high input 
impedance of the differential amplifier input and the 
low output impedance of the emitter follower out- 
puts. Power-supply noise is virtually eliminated by 
the nearly constant current drain of the differential 
amplifier, even during the transition period. Basic 
gate design provides for simultaneous output of both 
the OR function and its complement, the NOR 
function. 


Power-Supply Connections — Any of the power 
supply levels, Vag, Vcc, or VEE may be used as 
ground; however, the use of the VCc¢ node as ground 
results in best noise immunity. In such a case: Vcc = 
0, VgeB = -1.15 to -1.3 V (depending on the specific 
MECL family), Veg = -5.2 V. 

System Logic Specifications — The output Jogic 
swing of 0.85 V, as shown by the typical transfer 
characteristics curve, varies from a LOW state of VL = 
-1.75 V to a HIGH state of Vy = -0.9 V with respect 
to ground. (These logic levels are valid for the MECL 
10,000 and MECL III families. MECL I and II logic 
levels differ slightly.) 

Positive logic is used when reference is made to 
logical “’O’s”’ or *’1’s."’ Then 

“0” = -1.75 V = LOW 
typical 
“1 = -0.9 V = HIGH 

Circuit Operation — Beginning with all logic inputs 

LOW (nominal -1.75 V), assume that Q1 through Q4 
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are cut off because their P-N base-emitter junctions 
are not conducting, and the forward-biased QO5 is 
conducting. Under these conditions, with the base of 
Q5 held at -1.29 V by the Vgp network, its emitter 
will be one diode drop (0.8 V) more negative than its 
base, or -2.09 V. (The 0.8 V differential is a 
characteristic of this P-N junction.) The base-to- 
emitter differential across Q1 - Q4 is then the 
difference between the common emitter voltage 
(-2.09 V) and the LOW logic level (-1.75 V) or 0.34 
V. This is less than the threshold voltage of Q1 
through Q4 so that these transistors will remain cut 
off. 

When any one (or all) of the logic inputs are 
shifted upward from the -1.75 V LOW state to the 
-0.9 V HIGH state, the base voltage of that transistor 
increases beyond the threshold point and the transis- 
tor turns on. When this happens, the voltage at the 
common-emitter point rises from -2.09 V to -1.7 (one 
diode drop below the -0.9 V base voltage of the input 
transistor), and since the base voltage of the fixed- 
bias transistor (Q5) is held at -1.29 V, the base- 
emitter voltage of O5 cannot sustain conduction. 
Hence, this transistor is cut off. 

This action is reversible, so that when the input 
signal(s) return to the LOW state, Q1 - Q4 are again 
turned off and Q5 again becomes forward biased. The 
collector voltages resulting from the switching action 
of Q1 - Q4 and QS are transferred through the output 
emitter-follower to the output terminal. Note that 
the differential action of the switching transistors 
(one section being off when the other is on) furnishes 
simultaneous complementary signals at the output. 
This action also maintains constant power supply 
current drain. 






MECL |! 





Differential 
Amplifier 





Emitter 
Vcc Follower Output 
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VARIATIONS AMONG MECL FAMILIES 


The basic gate circuits of the four MECL families 
are illustrated in Figure 5. From these diagrams, it is 
evident that some variations were employed as 
technology advanced. The first of these is that the 
bias driver for the MECL | Line is not included on the 
chip, whereas all subsequent lines have this as an 
internal feature. 

Second, most corresponding resistor values differ 
among all MECL Lines. This difference is necessary to 
achieve the varying speed and power improvements of 
the different lines. Of course, speed is not determined 
by resistor values alone. Transistor geometries, while 
not represented on a schematic, are a major deter- 
minant. The transistor geometries in conjunction with 
the resistor values provide the speed and power 
characteristics of the different families. 

Third, it will be noted that MECL 10,000 and 
MECL II! gates are supplied with base pull-down 
resistors (Rp = 50,000 $2) in each of the input 
transistors while the other two families are not. These 
resistors provide a path for base leakage current to 
unused input bases, causing them to be well turned 
off. Where these resistors are not used, any unused 
inputs must be externally tied to a suitable negative 
potential, e.g., VEE. 

A final significant difference among the families 
is in the output circuits. MECL | circuits normally are 
supplied with output pull-down resistors on the chip. 
MECL 11 circuits can be obtained with or without 
output resistors. MECL Il and MECL 10,000 circuits 
have open outputs. 

The use of on-chip output resistors has both 
advantages and limitations. On the plus side is the 
obvious advantage that fewer external components 
are required. On the minus side is the fact that 
wire-ORing capability with on-chip pulldown resistors 
is limited. Moreover, with open outputs the designer 
can choose both the value and location of his 
termination to meet the system requirements. And 
finally, the use of external resistors reduces on- 
chip heating and power dissipation, allowing more 
complex LSI and increasing chip life and reliability. 
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FIGURE 5 — BASIC GATE DIAGRAMS FOR 
THE MECL FAMILIES 
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Current: 


IBL 


ICC 


ICBO 


ICCH 
ICCL 


ICEX 


"WNH 


"TNL 


DEFINITIONS OF LETTER SYMBOLS AND 


Base leakage current of a MECL expander 
input when at VEE. 


Total power supply current drawn from 
the positive supply by a MECL unit under 
test (Ic on older data sheets). 


Leakage current from input transistor on 
MECL devices without pulldown resistors 
when test voltage is applied. 


Current drain from Vcc power supply 
with all inputs at logic HIGH level. 


Current drain from VCC power supply 
with all inputs at logic LOW level. 


Collector cut-off current (VCE and 
VBE(off) as specified). For a MECL gate 
expander, this term signifies the total 
collector leakage current when all inputs 
are at the negative supply potential. 


Total power supply current drawn from a 
MECL test unit by the negative power 
supply. 

Forward diode current drawn from an 
input of a saturated logic-to-MECL trans- 
lator when that ground 
potential. 

Current into the input of the test unit 
when a maximum logic HIGH (VjH max) 


is applied at that input. 


input is at 


HIGH level node input current into an 
input node with a specified HIGH level 
(VIH max) logic voltage applied to that 
node. (Same as Ij, for positive logic.) 


LOW level node input current. The cur- 
rent flowing into an input node with a 
specified LOW (VIL min) logic 
voltage applied to that node. 


level 


Load current that is drawn from a MECL 
circuit output when measuring the output 
HIGH level voltage. 


HIGH level output current: the current 
flowing into the output, at a specified 
HIGH level output voltage. 


LOW level output current: the current 
flowing into the output, at a specified 
LOW level output voltage. 


Output short circuit current. 


Output current (from a device or circuit, 
under such conditions mentioned in 
context). 


Reverse current drawn from a transistor 
input of a test unit when VEE is applied 
at that input. 


Short-circuit current drawn from a trans- 
lator saturating output when that output 
is at ground potential. 


Voltage: 
VBB 
VBE 


VCB 


Vcc 


VCc1 


YVcoc2 


VEE 


VF 


VIH 


*VIH max 


VIHA 


VIHA min 


*VIH min 


VIL 


“VIL max 


VILA 
VILA max 


"VIL min 


ABBREVIATIONS 


Reference bias supply voltage. 


Base-to-emitter voltage drop of a tran- 
sistor at specified collector and base 
currents. 

Collector-to-base voltage drop of a 
transistor at specified collector and base 


currents. 


General term for the most positive power 
supply voltage to a MECL device (usually 
ground, except for translator and inter- 
face circuits). 


Most positive power supply voltage (out- 
put devices). (Usually ground for MECL 


devices.) 


Most positive power supply voltage (cur- 
rent switches and bias driver) (usually 
ground for MECL devices). 


Most negative power supply voltage for a 
circuit (usually -5.2 V for MECL devices). 


Input voltage for measuring IF on TTL 
interface circuits. 


Input logic HIGH voltage level (nominal 
value). 


Maximum HIGH level input voltage: The 
most positive (least negative) value of 
high-level input voltage, for which 
operation of the logic element within 
specification limits is guaranteed. 


Input logic HIGH threshold voltage level. 


Minimum input logic HIGH level (thres- 
hold) voltage for which performance is 
specified. 


Minimum HIGH level input voltage: The 
least positive (most negative) value of 
HIGH level input voltage for which opera- 
tion of the logic element within specifica- 
tion limits is guaranteed. 


Input logic LOW voltage level (nominal 
value). 


Maximum LOW level input voltage: The 
most positive (least negative) value of 
LOW level input voltage for which opera- 
tion of the logic element within specifica- 
tion limits is guaranteed. 


Input logic LOW threshold voltage level. 


Maximum input logic LOW level (thres- 
hold) voltage for which performance is 
specified. 


Minimum LOW level input voltage: The 
least positive (most negative) value of 
LOW level input voltage for which opera- 


*JEDEC, EIA, NEMA standard definition 


Vin 


Vmax 


"VOH 


VOHA 
VOHA min 
VOH max 
VOH min 


"VOL 


VOLA 


tion of the logic element within specifica- 
tion limits is guaranteed. 


Input voltage (to a circuit or device). 


Maximum (most positive) supply voltage, 
permitted under a_ specified set of 
conditions. 


Output logic HIGH voltage level: The 
voltage level at an output terminal for a 
specified output current, with the 
specified conditions applied to establish a 
HIGH level at the output. 

Output logic HIGH threshold voltage 
level. 


Minimum output HIGH threshold voltage 
level for which performance is specified. 


Maximum output HIGH or high-level 
voltage for given inputs. 


Minimum output HIGH or high-level volt- 
age for given inputs. 


Output logic LOW voltage level: The 
voltage level at the output terminal for a 
specified output current, with the 
specified conditions applied to establish a 
LOW level at the output. 


Output logic LOW threshold voltage level. 


VOLA max Maximum output LOW threshold voltage 


VOL max 


VOL min 


VTT 


VOLS1 


VOLS2 


level for which performance is specified. 


Maximum output LOW level voltage for 
given inputs. 


Minimum output LOW level voltage for 
given inputs. 


Line load-resistor terminating voltage for 
outputs from a MECL device. 

Output logic LOW level on MECL 10,000 
line receiver devices with all inputs at 
VEE voltage level. (This parameter is only 
valid for devices on whose data sheets it is 
specified). 

Output logic LOW level on MECL 10,000 
line receiver devices with all inputs open. 
(This parameter is only valid for devices 
on whose data sheets it is specified). 


Time Parameters: 


t+ 


tr 


tf 
tt- 


Waveform rise time (LOW to HIGH), 10% 
to 90%, or 20% to 80%, as specified. 


Waveform fall time (HIGH to LOW), 90% 
to 10%, or 80% to 20%, as specified. 


Same as t+ 


Same as t- 
Propagation Delay, see Figure 12. 


a Propagation Delay, see Figure 12. 

tpd Propagation delay, input to output from 
the 50% point of the input waveform at 

txtyt pin x (falling edge noted by - or rising 
edge noted by +) to the 50% point of the 
output waveform at pin y (falling edge 
noted by -, or rising edge noted by +). (Cf 
Figure 12.) 

tx+ Output waveform rise time as measured 
from 10% to 90% or 20% to 80% points 
on waveform (whichever is specified) at 
pin x with input conditions as specified. 

ty. Output waveform fall time as measured 
from 90% to 10% or 80% to 20% points 
on waveform (whichever is specified) at 
pin x, with input conditions as specified. 

ftog Toggle frequency of a flip-flop or 
counter device. 

fchift Shift rate for a shift register. 

Temperature: 

tstg Maximum temperature at which device 
may be stored without damage or 
performance degradation. 

TJ Junction (or die) temperature of an inte- 
grated circuit device. 

TA Ambient (environment) temperature 
existing in the immediate vicinity of an 
integrated circuit device package. 

OA Thermal resistance of an IC package, 
junction to ambient. 

OIC Thermal resistance of an IC package, 
junction to case. 

LFPM Linear feet per minute. 

OCA Thermal resistance of an IC package, case 


to ambient. 


Miscellaneous: 


&g 
TPin 
TPout 


D.U.T. 


Zout 
*PD 


Rt 


RT 
Rp 


Signal generator inputs to a test circuit. 
Test point at input of unit under test. 
Test point at output of unit under test. 
Device under test. 

Output impedance. 


The total dc power applied to a device, 
not including any power delivered from 
the device to a load. 


Load Resistance. 
Terminating (load) resistor. 


An input pull-down resistor (i.e., con- 
nected to the most negative voltage). 


*JEDEC, EIA, NEMA standard definition 


SECTION I! — TECHNICAL DATA 


GENERAL CHARACTERISTICS and 
SPECIFICATIONS 


(See pages 7 and 8 for definitions of symbols and 
abbreviations) 

In subsequent sections of this Data Book, the 
functional blocks of all four MECL lines are iden- 
tified and characterized. Complete data sheets are 
provided for each of the functions in the MECL II, 
MECL III, and MECL 10,000 families*. To make 
these data sheets as useful as possible, and to avoid a 
great deal of repetition, the data that is common to 
all functional blocks in a line is not repeated on each 
individual sheet. Rather, these common. char- 
acteristics, as well as the application information 
that applies to each family, are discussed in this 
section. 

In general, the common characteristics of major 
importance are: 

Maximum Ratings, including both dc and ac 
characteristics and temperature limits; 

Transfer Characteristics, which define logic levels 
and switching thresholds; 

AC Parameters, such as propagation delays, rise 
and fall times and other time dependent char- 
acteristics. 

In addition, this section will discuss general lay- 
out and design guides that will help the designer 
in building and testing systems with MECL circuits. 


LETTER SYMBOLS AND ABBREVIATIONS 


Throughout this section, and in the subsequent 
data sheets, letter symbols and abbreviations will be 
used in discussing electrical characteristics and 
specifications. Recently, these symbols have been 
under scrutiny by various industry organizations, 
resulting in a number of additions and changes. The 
symbols used in this book, and their definitions, are 
listed on the preceeding two pages. 


MAXIMUM RATINGS 


The dc limit parameters beyond which the life of 
the devices may be impaired are given in the 
following table in Figure 6 for all MECL families. In 
addition, the table provides certain ac parameter 
limits which, if exceeded, will not destroy the devices, 
but could degrade the performance below that of the 
guaranteed specifications. 


*Complete data sheets for MECL | functions are not included 
because this line is recommended only for replacement 
purposes. However, such data sheets are available and can be 
obtained by contacting your nearest Motorola 
representative. 


MECL TRANSFER CURVES 


For MECL logic gates, the dual (complementary) 
outputs must be represented by two transfer curves: 
one to describe the OR switching action and one to 
describe the NOR switching action. A typical transfer 
curve and associated data for ali MECL families is 
shown in Figure 7a. 

It is not necessary to measure transfer curves at all 
points of the curves. To guarantee correct operation 
it is sufficient merely to measure two sets of min/max 
logic level parameters. 

The first set is obtained by applying test voltages, 
Vit min and Vi max (sequentially) to the gate 
inputs, and measuring the OR and NOR output levels 
to make sure they are between VOL max and VOL 
min. and VOHmax 29d VOHmin specifications. 

The second set of logic level parameters relates to 
the switching thresholds. This set of data is 
distinguished by an ’’A”’ in symbol subscripts. A test 
voltage, VILA max, 'S applied to the gate and the 
NOR and OR outputs are measured to see that they 
are above the VQHA min and below the VOLA max 
levels, respectively. Similar checks are made using the 
test input voltage VIHA min- 

The result of these specifications insures that: 

a) The switching threshold (~ Vpp) falls within 
the darkest rectangle; i.e. switching does not begin 
outside this rectangle; 

b) Quiescent logic levels fall in the lightest shaded 
ranges; 

c) Guaranteed noise immunity is met. 

Figure 7b shows guaranteed 25°C logic level limits 
and switching thresholds for each of the MECL fami- 
lies, along with typical HIGH and LOW logic levels. 


Of additional interest are the variations of these 
parameters at limit temperatures. These are given in 
the tables of Figure 8, for the MECL II, III, and 
10,000 families. 

All of these specifications assume -5.2 V power 
supply operation. Operation at other power-supply 
voltages is possible, but will result in further transfer 
curve changes. Transfer characteristic data obtained 
for a variety of supply voltages are shown in Figure 
9. The table accompanying these graphs indicates the 
change rates of output voltages as a function of 
power supply voltages. 

Variations in logic swing amplitude for MECL II, 
11!, and 10,000 are shown in Figure 10. 


NOISE MARGIN 


“Noise margin’ is a measure of a logic circuit's 
resistance to undesired switching. MECL noise margin 
is defined in terms of the specification points 
surrounding the switching threshold. The critical 
parameters of interest here are those designated with 


A. Limits beyond which device life may be impaired: pao 
a Ne ae eta ee a i ree aN eee eee amily 
7 7 7 vor¥7 7 Gir GEER -V1-7-7 Gar TEER V1 -P-7 GEE YE V=P-Y Par 
Characteristic Symbol Unit MECL ! MECL 11 MECL tH! MECL 10,000 
Power Supply Voltage (Vcc = 0) VEE Vdc -10 to0 V -10to0 V -8to0V -BtodV 
Base Input Voltage (Vcc = 0) Vin Vde 0 to VEE Oto VEE Oto VEE 0 to Veg 
Continuous <20 <20 <40 <50 
Output Source Current Surge lo mAdc a = x <100 
-55 to +150 ; MC 1000 -55 to +150 -55 to +150* 
° -55 to +150 -55 to +150° * 
Storage Temperature Tstg Cc MC 1200 
-55 to +150 
Junction Operating Temperature 1 Ty a & MC1000 < 150 <165tt 


MC1200 < 175 





B. Limits beyond which performance may be degraded: 













MC -300 MC1000 MC 1600 
Operating Temperature Range T ° “55 to +125 0 to +75 -30 to +85 -30 to +85° 
ge 9 A - MC350 MC 1200 
0 to +75 -55 to +125 -55 to +125°* 
AC Fan-in (Expandable gates) m = <18 Q20 
AC Fan-out n = <15 
OC Fan-out = - _ 
Power Supply Regulation - = = 
1Case must be *MC10,100, MC10,200 t Except MC1666-MC1671 < 145°C 
< 150°C. *«MC10,500, MC10,600 tt Plastic Package < 150°C 
FIGURE 6 — MAXIMUM RATINGS 
I Sere 8 eee 
a 1850 1.475 1.105 0.810 | 
Gate Output VOH max -. i | 0.810 
(measured test limits) | High 
as . ——¥, 0.960 '( State 
0.980 | 
| NOR! 1.630 
1.650 ay 
M1850 ich 






Test Conditions: 25° C : Vii mak 
VEE 5.2V _ : 
5082 matched 
inputs and outputs 









Gate Input Ve 


(Applied test voltage) Veg ~ -1.29V 


(Switching Threshold) 


FIGURE 7a — MECL TRANSFER CURVES (MECL 10,000 example) 
and SPECIFICATION TEST POINTS 





VOL min 
VOL max 
VOH min 
VOH max 


VOLA max 
VOHA min 


With suitable inputs: 
Typical Output HIGH State 
Typical Output LOW State 


Nominal Vgg 
(Switching Threshold) 


® Stabilized temperature, with = 500 Ifpm air flow. DIL package outputs terminated General Conditions: 
through 50 2 resistor to -2.0 V. Vee = -5.2V 

g MC 1660 DIL package. Vcc = ground 
MC10101 example. Ta = 25°C 

@) See individual data sheets for Vj L min- 

® 100 2 Noad to -2.0 V, stabilized temperature with 2 500 Ifpm air flow. 


FIGURE 7b — MECL LOGIC LEVEL SPECIFICATIONS (volts) 25°C 
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TRANSFER DATA FOR TEMPERATURE VARIATIONS 


pt — | 
--0.950 pgp ———— 
FIGURE 8 — iar ik 
TYPICAL 
TRANSFER 
CHARACTERISTICS 
ASA OUTPUT VOLTAGE .-1.350 
FUNCTION (VOLTS) 
OF 


TEMPERATURE 
(see tables below -1.750 
for data) 





INPUT VOLTAGE (VOLTS) 


MECL 10,000 FAMILY 


. 10,100 
* , 
Series oe 
(MC10101) 












- x § 10,500 
Series roe 
(MC10501) 













Parameter (volts) 


| 30°C 
[Yona mini BO 08101008 







eee A a SE 
VOLA max ess OSC 1.525 
1.675 | 1.618 _—«dYSSC~S*« 






Vit min ® VOL min 


*Outputs loaded 50 to -2.0 V. **Outputs loaded 100 2 to -2.0 V. 





MECL II (e.g. MC1660) FAMILY 
Compatible with MECL 10,000 


DIP and Flat Package 


VOHA min | 1065 0.910 
VIHA min -1.180 -1.025 
ViLA max -1.515 -1,440 

VOLA max -1.630 -1.555 

VOL max | 1.650 -1.575 

Vit min & VOL min 7,890 


Note: Outputs loaded 50 22 to - 2.0 V. 


V.OH max -0.875 -0.700 
1.045 0.890 





MECL It FAMILY 


0.825 
0.825 
0.990 


Ps MOE Gn ee 


Note: Noise margin = 175 mV. 





Vout: OUTPUT VOLTAGE (VOLTS) 


LOGIC SWING (VOLTS) 


TRANSFER DATA FOR POWER SUPPLY VARIATIONS 


Vout- OUTPUT VOLTAGE (VOLTS) 
‘ f] 





Vout OUTPUT VOLTAGE youre) 
' { i} | 1 ' 





"32 228 2.4 -2.0 -1.6 -1.2 -08 -04  O 4.2 22.8 22.4 
Vin. INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS) 
FIGURE Sa — MECL 111/10,000 “OR” FIGURE 9b — MECL 111/10,000 “NOR” 
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Vout, OUTPUT VOLTAGE (VOLTS) 
| | aN 
“ ro) Ww 


-7.0V Ta = +25°C 
—2.1 =, —2.1 
-a3L_ —2. gil 
-1.8 -14 —-1.0 —0.6 —0.2 0 -18 -1.4 —1.0 —0.6 -0.2 0 
Vin, INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS) 
FIGURE 9c — MECL I! “OR” FIGURE 9d — MECL II “NOR” 


[——avow/Aver | 00s | —ooie SSC 
[——~AvoL/AVee | _0.230 | 0.280 | 027 
[—Avea/Vec [0118 [0a ta 
*and subsets: 10,200; 10,500; 10,600. 

FIGURE 9e — LEVEL CHANGE RATES 






LOGIC SWING VARIATIONS WITH TEMPERATURE AND SUPPLY VOLTAGE 


1.60 


oe = 0.96 
” 

| ae = a 
Be 42 

Ka a 0.64 
| oa an : 





Vee, SUPPLY VOLTAGE (VOLTS) 





-30 -36 -44 -8.2 -6.0 -7.0 ~8.0 
Veg, SUPPLY VOLTAGE (VOLTS) 
FIGURE 10a — MECL I! FIGURE 10b — MECL 111/10,000 
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1.475 -1.105 ay <High Noise VOHA min 
maa VIHA min 
High 
| State 
VOHA min -0.980 
AV = Low Noise ViLAmax 
vagin VOLA max 
Gate VOLA max -1.630 
Output paree NOISE 

joe MARGIN COMPUTATIONS 

Gate - 

Input 

eee Guaranteed 
V gp (switching threshold) Worst-Case de Typical de 
SPECIFICATION POINTS FOR Family Noise Margin Noise Margin 
DETERMINING NOISE MARGIN MECL II | 0.175/0.150* 0.250/0.200* 
c All MECL 10,000 0.125 
= E | #2) MECL tI 
. ‘ DIL and Flat Package 
ELEMENT 2 NOISE MARGIN MEASUREMENT *Depending on part type. See selector guide or data sheet. 
POINTS FOR MECL GATES MECL NOISE MARGIN DATA ° 
FIGURE 11 


the “A” subscript (VOHA min. VOLA max. VIHA 
min. VILA max) in the transfer characteristic curves. 


Guaranteed noise margin (NM) is defined as 
follows: 


NMHIGH LEVEL = VOHA min - VIHA min 


NMLOW LEVEL = VILA max - VOLA max. 

To see how noise margin is computed, assume a 
MECL gate drives a similar MECL gate, Figure 11. 

At a gate input (point B) equal to VILA max, MECL 
gate #2 can begin to enter the shaded transition region. 

This is a ‘‘worst case’’ condition, since the VOLA 
max specification point guarantees that no gate can 
enter the transition region before an input equal to 
VILA max is reached. Clearly then, VjLA max is one 
critical point for noise margin computation, since it is 
the edge of the transition region. 

To find the other critical voltage, consider the 
output from MECL gate #1 (point A). What is the 
most positive value possible for this voltage (consider- 
ing worst case gate specifications)? From Figure 11 it 
can be observed that the VOLA max specification 
insures that the LOW state OR output from gate 1 
can be no greater than VOLA max: 

Note that VOLA max is more negative than ViLA 
max: Thus, with VOLA max at the input to gate #2, 
the transition region is not yet reached. (The input 
voltage to gate #2 is still to the left of VijiLA max on 
the transfer curve.) 

In order to ever run the chance of switching gate 
#2, we would need an additional voltage, to move the 
input from VOLA max to VILA max. This con- 
stitutes the ‘’safety factor’’ known as noise margin. !t 
can be calculated as the magnitude of the difference 


between the two specification voltages, or for the 
MECL 10,000 levels shown: 


NMLOow = VILA max - VOLA max 
= -1.475 V - (-1.630 V) 


= 155 mV. 
Similarly, for the HIGH state: 

NMHIGH = VOHA min - VIHA min 
-0.980 V - (-1.105 V) 

125 mV 

Analogous results are obtained when considering 
the ‘‘NOR” transfer data. 

Note that these noise margins are absolute worst 
case conditions. The lesser of the two noise margins is 
that for the HIGH state, 125 mV. This then, 
constitutes the guaranteed margin against signal 
undershoot, and power or thermal disturbances. 

As shown in the table, typical noise margins are 
usually better than guaranteed — by about 75 mV. 

Noise margin is a dc specification that can be 
calculated, since it is defined by specification points 
tabulated on MECL data sheets. However, by itself, 
this specification does not give a complete picture 
regarding the noise immunity of a system built with a 
particular set of circuits. Overall system noise im- 
munity involves not only noise-margin specifications, 
but also other circuit-related factors that determine 
how difficult it is to apply a noise signal of sufficient 
magnitude and duration to cause the circuit to 
propagate a false logic state. In general, then, noise 
immunity involves line impedances, circuit output 
impedances, and propagation delay in addition to 
noise-margin specifications. This subject is discussed 
in greater detail in Application Notes AN-298 and 
AN-592. 


AC OR TIME PARAMETERS 


Time dependent specifications are those that 
define the effects of the circuit on a specified input 
signal, as it travels through the circuit. They include 
the time delay involved in changing the output level 
from one logic state to another (t+; t-). In addition, 
they include the time required for the output 
of a circuit to respond to the input signal, des- 
ignated as propagation delay. Since this terminol- 
ogy has varied over the years, and because the 







Overshoot \ 
Undershoot 


50% VeB 


MECL WAVEFORM TERMINOLOGY 


90% 80% 
Vout 10% Vout 20% 
tc-— t+ t- — t+ 


t-= Asi t+ = tr 
MECL II, lI] RISE AND FALL TIMES 


High Level 


Low Level 


“conditions’’ associated with a particular parameter 
may differ among logic families, the common MECL 
waveform and propagation delay terminology are 
depicted in Figure 12. Specific rise, fall, and prop- 
agation delay times are given on the data sheet 
for each specific functional block, but like the 
transfer characteristics, ac parameters are temperature 
and voltage dependent. Typical variations for the 
MECL families are given in the curves of Figure 13. 





*Designated tpg- on older data sheets 
* *Designated tpat on older data sheets 
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MECL 10,000 RISE AND FALL TIMES 


MECL PROPAGATION DELAY 


FIGURE 12 
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FIGURE 13a — TYPICAL PROPAGATION DELAY t--* 
versus Veg and TEMPERATURE (MECL 10,000) 
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FIGURE 13c — TYPICAL FALL TIME (90% to 10%) 
versus TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,100) 





tt++**, PROPAGATION DELAY (ns) 





VEE. SUPPLY VOLTAGE (VOLTS) 
**Formerly designated tpat 


FIGURE 13b — TYPICAL PROPAGATION DELAY t++** 
versus Veg and TEMPERATURE (MECL 10,000) 


t+, RISE TIME (ns) 





-3.6 


-5.2 -6.0 -6.8 


ae VOLTAGE (VOLTS) 


FIGURE 13d — TYPICAL RISE TIME (10% to 90%) 
versus TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,100) 


TYPICAL DELAY TIMES FOR MECL I! FAMILY 


input t+ = t- =5.0ns 


t- -° PROPAGATION DELAY TIME (ns) 





-3.0 -—3.6 —-44 -—5.2 -—6.0 —7.0 
Vee, SUPPLY VOLTAGE (VOLTS) 


*Formerly designated tod- 


FIGURE 13e — TYPICAL PROPAGATION DELAY 
t- -* versus TEMPERATURE and 
SUPPLY VOLTAGE (MECL 11) 
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FIGURE 13g — TYPICAL FALL TIME 
(90% to 10%) versus TEMPERATURE and 
SUPPLY VOLTAGE (MECL !1) 


Input t+ = t-= 5.0 ns 
Fan-out = 1 





t++** PROPAGATION DELAY TIME (ns) 


-3.0 -36 -44 -5.2 -6.0 -7.0 
Veg, SUPPLY VOLTAGE (VOLTS) 


** Formerly desinated tog, 


—8.0 


FIGURE 13f — TYPICAL PROPAGATION DELAY 
t++** versus TEMPERATURE and 
SUPPLY VOLTAGE (MECL I!) 


Input t+ = t- = 5.0ns 
N\ Fan-out = 1 
QJ 
ae +125°C 
a +75°C 









t+, RISE TIME (ns) 


2.0 
~3.0 -3.6 -4.4 -5.2 -6.0 
Veg. SUPPLY VOLTAGE (VOLTS) 


FIGURE 13h — TYPICAL RISE TIME 
(10% to 90%) versus TEMPERATURE and 
SUPPLY VOLTAGE (MECL II) 


TYPICAL DELAY TIMES FOR MECL 10,000 FAMILY 


100 22 Load to -2.0 Vdc 


t --* PROPAGATION DELAY (ns) 


Vee, SUPPLY VOLTAGE (VOLTS) 


*Formerly designated tod- 


FIGURE 131 — TYPICAL PROPAGATION DELAY 
t--* versus Veg and TEMPERATURE 


(MECL 10,500) 


t-, FALL TIME (ns) 


Vee, SUPPLY VOLTAGE (VOLTS) 


FIGURE 13k — TYPICAL FALL TIME 
(80% to 20%) versus TEMPERATURE and 
(MECL 10,500) 


SETUP AND HOLD TIMES 


The tsetup and thold times are two ac specifi- 
cations which can be confused unless clearly defined. 
For MECL devices, tsetup is defined as the time 
(50% — 50%) before a Clock transition that Data must 
be present for a bistable circuit to ‘‘recognize’’ the 
incoming Data. 








t++**, PROPAGATION DELAY (ns) 
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t+, RISE TIME (ns) 


+125°C 


100 22 Load to -2.0 Vdc 





Vee, SUPPLY VOLTAGE VOLTS 
**Formerly designated tpdat 


FIGURE 13] — TYPICAL PROPAGATION DELAY 
t++** versus Veg and TEMPERATURE 


(MECL 10,500) 





Vee, SUPPLY VOLTAGE (VOLTS) 


FIGURE 13! — TYPICAL RISE TIME (20% to 80%) versus 
TEMPERATURE and SUPPLY VOLTAGE 
(MECL 10,500) 


The thoi is similarly defined to be the time after the 
Clock transition that Data must remain to insure that 
bistable outputs retain their state. 

In specifying devices, Motorola establishes and 
guarantees values for tsetup and thold. The limits for 
tsetup and thold insure proper logical function of 
bistable circuits, but do not guarantee that prop- 
agation delay or noise specifications will be met under 
all conditions when operating near the limits. For 
MECL bistable circuits, proper device operation 
usually occurs with Data present for somewhat less 
time than that specified for tsetup and thold. 


SECTION Ill — OPERATIONAL DATA 


POWER SUPPLY CONSIDERATIONS 


MECL circuits are characterized with the Vcc 
point at ground potential and the VEE point at -5.2 
V. While this MECL convention is not necessarily 
mandatory, it does result in maximum noise im- 
munity. This is so because any noise induced on the 
VEE line is applied to the circuit as a common-mode 
signal which is rejected by the differential action of 
the MECL input circuit. Noise induced into the Vcc 
line is not cancelled out in this fashion. Hence, a good 
system ground at the Vcc bus is required for best 
noise immunity. 

Power supply regulation of 10% or better is 
recommended. The -5.2 V power supply potential 
will result in best circuit speed. Other values for VEE 
may be used. A more negative voltage will increase 
noise margins at a cost of increased power dissipation. 
A less negative voltage will have just the opposite 
effect. 

On logic cards, a ground plane or ground bus 
system should be used. A bus system should be wide 
enough to prevent significant voltage drops between 
supply and device and to produce a low source 
inductance. 

Although little power supply noise is generated by 
MECL logic, power supply bypass capacitors are 
recommended to handle switching currents caused by 
stray capacitance and asymmetric circuit loading. A 
parallel combination of a 1.0 wF and a 100 pF 
capacitor at the power entrance to the board, and a 
0.01 uF low-inductance capacitor between ground 
and the -5.2 V line every four to six packages, are 
recommended. 

Most MECL 10,000 and MECL III circuits have 
two Vcc leads. VCc71 supplies current to the output 
transistors and VCc@ Is connected to the circuit logic 
transistors. The separate VCC pins reduce cross- 
coupling between individual circuits within a package 
even when the outputs are driving heavy loads. 
Circuits with large drive capability, similar to the 
MC 10110, have two Vc¢c1 pins. The Vcc pins should 
be connected to the ground plane or ground bus as 
close to the package as possible. 

All MECL II, MECL Hl, and MECL 10,000 devices 
have their own internal temperature and power-volt- 
age-compensated bias voltage sources. 

For further discussion of MECL power supply 
considerations to be made in system designing, see 
MECL System Design Handbook, Ch. 5. 


POWER DISSIPATION 


The power dissipation of MECL functional blocks 
is specified on their respective data sheets. This 
specification does not include power dissipated in the 
Output devices due to output termination. The 
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Transistor 
Power 
Dissipation 


Terminating 
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Power 
Dissipation 














Terminating 
Resistor Value 


150 ohms to -2.0 Vdc 


oman aves | 
0 ohmsto20Vde [18 + 
BOkonmstoVer | 25 | 77 
okohmioVer | 49 
[ea0 ohmstoVee | 72+ 
amo ohmstoVee | 163 | 72 


82 ohms to Vcc and 
130 ohms to VEE 


FIGURE 14 — TYPICAL POWER DISSIPATION 
IN OUTPUT CIRCUIT WITH EXTERNAL 
TERMINATING RESISTORS 




















system designer can compute total package power for 
his particular termination technique by adding, IE x 
5.2 + Output Device Power. Some of the devices in 
the MECL I, II, and III Lines include on-chip 
output pulldown resistors, so that adding termina- 
tion power has already been accomplished. None of 
the devices in the MECL 10,000 Series incorporate 
internal output pulldown resistors. 

The omission of these resistors permits the use of 
external terminations designed to yield best system 
performance. To obtain total operating power dissipa- 
tion of a particular functional block in a system, the 
dissipation of the output transistor, under load, must 
be added to the specified power dissipation of those 
circuits without internal termination. 

The table in Figure 14 lists the power dissipation 
in the output transistors plus that in the external 
terminating resistors, for the more commonly used 
termination values and circuit configurations. To 
obtain true package power dissipation, one output- 
transistor power-dissipation value must be added to 
the specified package power dissipation for each 
external termination resistor used in conjunction with 
that package. To obtain system power dissipation, the 
stated dissipation in the external terminating resistors 
must be added as well. Unused outputs draw no 
power and may be ignored. 

The power dissipation of MECL functional blocks 
varies with both temperature and VEE. Typical 
variations are shown in Figure 15. The graph is 
normalized so that it applies to all MECL lines. The 
reference temperature is 25°C and the reference 
power is obtained by multiplying the typical IE value 
(total power supply drain current specified on the 
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NORMALIZED POWER DISSIPATION 
(Any Frequency of Operation) 
i 
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Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 15 — NORMALIZED POWER DISSIPATION 
versus TEMPERATURE and SUPPLY VOLTAGE 


data sheet) by Vege (5.2 V). For those devices where 
only the maximum value of I¢ is specified on the 
data sheet, nominal power dissipation is approximate- 
ly 80% of that calculated with the IE (max) 
specification. 


LOADING CHARACTERISTICS 


The differential input to MECL circuits offers 
several advantages. Its common-mode-rejection 
feature offers immunity against power-supply noise 
injection, and its relatively high input impedance 
makes it possible for any circuit to drive a relatively 
large number of gate inputs without deterioration of 
the guaranteed noise margin. Hence, dc fan-out with 
MECL circuits does not normally present a design 
problem. 

The specified dc loading factors (the number of 
gate inputs of the same family that can be driven by a 
circuit output) for MECL | and MECL II families is 
25. For MECL 10,000, it is 90; and for MECL III, it 
is 70 or 7, depending on the input impedance of the 
circuit (whether the system is implemented with 
high-impedance or low-impedance devices). 

Graphs showing typical output voltage levels as a 
function of load current for MECL II, III, and 10,000 
are shown in Figure 16. These graphs can be used to 
determine the actual output voltages for loads 
exceeding normal operation. 

While dc loading causes a change in output voltage 
levels, thereby tending to affect noise margins, ac 
loading increases the capacitances associated with the 
circuit and, therefore, affects circuit speed. The effect 
of fan-out on MECL II speed is shown in the graphs 
of Figure 17. 

For MECL 10,000 and MECL III, best 
performance at fan-outs greater than 10 and 6, 
respectively, will occur with the use of transmission 
lines. 


Vout. OUTPUT VOLTAGE (VOLTS) 





+5.0 0 -50 -10 -15 -20 -25 -30 -35 —40 
LOAD CURRENT (mA) 
FIGURE 16a — MECL II TYPICAL OUTPUT VOLTAGES 


versus LOAD CURRENT and TEMPERATURE 
+1.0 





+0.5 


VoutT,OUTPUT VOLTAGE (VOLTS) 


+50 O -50-10 —-15 —-20 25 -30 —35 —40 
LOAD CURRENT (mA) 
FIGURE 16b — MECL If TYPICAL OUTPUT VOLTAGES 
versus LOAD CURRENT and TEMPERATURE — 
O°C & +75°C 


(LOAD LINES FOR TERMINATION TO -2.0 Vdc) 25°C 





Oo 0.5 -1.0 “1. 
Vout (VOLTS) 


(LOAD LINES FOR TERMINATION TO Veg (-5.2 Vdc) 25°C 


600 Ohms 


|___ ik Ohms 77 


aia, 





VourVOLTs) 


FIGURE 16c — OUTPUT VOLTAGE LEVELS 
versus DC LOADING, MECL II! and MECL 10,000 
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Input t+ = t-=5.0 ns 


t+, (Rise Time) (ns) 





o 10 20 30 40 50 60 70 80 90 100 
LOAD CAPACITANCE (pF) 
(e) 2 4 6 8 10 12 14 16 18 = 20 
FAN-OUT 


FIGURE 17a — MECL #1 RISE TIME versus 
LOADING and TEMPERATURE 


input t+ = t- = 50 ns 
Vee = -5§.2V 


t++, PROPAGATION DELAY TIME (ns) 





0 10 20 30 40 50 60 70 80 90 100 
LOAD CAPACITANCE (pF) 
e) 2 4 6 8 10 12 14 16 #18 £420 


FAN-OUT 


FIGURE 17c — MECL I! PROPAGATION DELAY t++ 
versus LOADING and TEMPERATURE 


tog. PROPAGATION DELAY (ns) 





10 #12 14 #16 %%8 = = 20 


a) 20 40 6.0 8.0 


FANOUT (NUMBER OF GATE INPUTS) 


FIGURE 18a — MECL 10,000 GATE PROPAGATION 
DELAY TIME versus FANOUT (Fanout-at End of 14” 
50 2 Matched Transmission Line) 


The propagation delay and rise time of a driving 
gate are affected very little by capacitance loading 
along a matched parallel-terminated transmission line. 
However, the delay and characteristic impedance of 
the transmission line itself are affected by the 
distributed capacitance. Signal propagation down the 
line will be increased by a factor, ¥ 1+ Cg/Co. Here 
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Input t+ = t- = 50 ns 
VEE = -5.2V 
(Single Pulldown Resistor) 
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FIGURE 17b — MECL II FALL TIME versus 
LOADING and TEMPERATURE, 
(Single Pull-down Resistor) 
Input t+ =t- = 5.0 ns 
Vee =-5.2V 
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LOAD CAPACITANCE 
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FAN-OUT 


FIGURE 17d — MECL II PROPAGATION DELAY t-- 
versus LOADING and TEMPERATURE 
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10 «#12 14° 16 18 


Oo 20 40 6.0 8.0 
FANOUT (NUMBER OF GATE INPUTS) 


FIGURE 18b — MECL 10,000 RISE and FALL TIME 
(10% to 90%) versus FANOUT (Fanout at End of 14° 50 2 
Matched Transmission Line) 


Co is the normal line capacitance, and Cg is the 
distributed capacitance due to loading and stubs off 
the line. 

Maximum allowable stub lengths for loading off of 
a MECL 10,000 transmission line vary with line 
impedance. For example, with Zo = 50 ohms, 
maximum stub length would be 4.5 inches (1.8 in. for 


MECL 111). But when Zp, = 100 ohms, the maximum 
allowable stub length is decreased to 2.8 inches (1.0 
in. for MECL III). 

The input loading capacitance of a MECL 10,000 
device is 2.9 pF (e.g. MC10109). Therefore it is 
recommended that non-transmission-line environment 
fanout be limited to a'maximum of 10 loads, due to 
line delay increases which limit system speed. 

The input loading capacitance of a MECL III logic 
function is 3.3 pF. Therefore it is recommended 
that non-transmission-line environment fanout be limi- 
ted to a maximum of 6 loads. 

Shown in Figure 18 are the effects of fanout on 
MECL 10,000 time parameters. 


UNUSED MECL INPUTS 


The input impedance of a differential amplifier, as 
used in the typical MECL input circuit, is very high 
when the applied signal level is low. Under low-signal 
conditions, therefore, any leakage to the input 
Capacitance of the gate could cause a gradual build-up 
of voltage on the input lead, thereby adversely 
affecting the switching characteristics at low repeti- 
tion rates. 

For MECL | and MECL II circuits, the gate inputs 
are essentially open. In use, therefore, any unused 
inputs should be tied to a negative potential for 


SECTION IV— SYSTEM 


THERMAL MANAGEMENT 


Circuit performance and long-term circuit re- 
liability are affected by die temperature. Normally, 
both are improved by keeping the IC junction 
temperatures low. 

Electrical power dissipated in any integrated cir- 
cuit is a source of heat. This heat source increases the 
temperature of the die relative to some reference 
point, normally the ambient temperature of 25°C in 


still air. The temperature increase, then, depends on 
the amount of power dissipated in the circuit and on 
the net thermal resistance between the heat source 
and the reference point. 

The average temperature at the junction is a 
function of the system’s ability to remove heat 
generated in the circuit — from the junction region to 
the ambient environment. The basic formula for 
converting power dissipation to estimated junction 
temperature is: 

Ty=TA + Pp (8c + 9CA) (1) 
or 

Ty=TA+ Pp (85a) (2) 
where 

Ty = junction temperature 

TA = ambient temperature 

Pp = calculated power dissipation 


reliable system operation. Most devices can use VEE 
as the input return, but control inputs of series 
reliable system operation. Most devices can use 
VEE as the input return, but control inputs of 
series gated devices such as the MC1019, MC1021, 
MC 1028, MC1035, MC1038, MC1045, and MC1066 
should be returned to the Vo level. This protects 
against voltage buildup on the unused inputs and 
assures that noise immunity depends only on those 
inputs actively used. 

All single-ended input MECL 10,000 and MECL III 
circuits contain input pull-down resistors between the 
input transistor bases and Veg. As a result, unused 
inputs may be left unconnected (the resistor provides 
a sink for IcgBo leakage currents, and inputs are held 
sufficiently negative that circuits will not trigger due 
to noise coupled into such inputs). 

Input pull-down resistor values for the MECL III 
high-impedance circuits and all MECL 10,000 devices 
are typically 50 kQ2 and are not to be used as 
pull-down resistors for preceding open-emitter out- 
puts. 

Several MECL 10,000 devices don’t contain input 
pull-downs. Examples are the differential line re- 
ceivers, MC10115 and MC10116. If a single dif- 
ferential receiver of either device type is unused, one 
input of that receiver must be tied to the Vpp pin 
provided, and the other input goes to VEE. 


DESIGN CONSIDERATIONS 
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6 jc = thermal resistance, junction to case 
OCA = thermal resistance, case to ambient 
6 JA = thermal resistance, junction to ambient 
Only two terms on the right side of equation (1) 
can be varied by the user — the ambient temperature, 
and the device case-to-ambient thermal resistance, 
8CA. (To some extent the device power dissipation 
can be also controlled, but under recommended use 
the VEE supply and loading dictate a fixed power 
dissipation.) Hence, both system air flow and the 
MECL package mounting technique affect the 
thermal resistance term. 


Worst Case| Typical 


Plastic Dual-In-Line 
24 Lead 


*Data for 8200 sq. mil die size 

**500 Ifpm air flow 
FIGURE 19 — WORST CASE AND TYPICAL THERMAL 
RESISTANCE RATINGS FOR SELECTED IC PACKAGES 








Package 






Ceramic Flat Pack 
(Cerflat) 1/4x1/4 
(Gold Eutectic Die Bond) 


Plastic Duat-in-Line, 
14 lead or 16 lead 
(Gold Eutectic Die Bond) 


Ceramic Dual-In-Line 
14 or 16 lead 
(Gold Eutectic Die Bond) 


Ceramic Dual-in-Line 
24 Lead 











_ 
N 
°o 
°o 


A = Ceramic Flat Package 


B = Plastic Packages 
C =Ceramic Dual In-Line 





Allowed Pp, Power Dissipation mW/P ack age 
re.) 
fo) 
°o 


125 
Ta, Ambient Temperature (°C) 


FIGURE 20 — AMBIENT TEMPERATURE 
DERATING CURVE 


Oya, TYPICAL THERMAL 
RESISTANCE (°C/W) 


Oya = 100°C/Watt 


No Air Flo 
Oye = 27°C/Watt ea 





750 1000 1250 1500 


AIR FLOW (LFPM) 


¢) 250 500 


Package Type — 16-Lead Black Ceramic 
Dissipation Level — 200 mw 
Air Flow — Z-Axis 25°C * 
Method — Calibrated Diode 
Pack age Mounting #1 Barnes Socket 
#2 Printed Circuit Board 
4’ x 6” x 0.062” — 2 02. Cu. 





*x-axis air flow lowers 6 ya by 5°C per watt. 


FIGURE 21 — TYPICAL THERMAL RESISTANCES FOR 
16-PIN BLACK CERAMIC DUAL IN-LINE PACKAGES 





Stud Copper heat sink 37°C/W typ 


Dual In-Line 2 500 linear fom blown air | 50°C/W typ 
Low Power 


Dual In-Line Mounted in heat sink 35°C/W max 


High Power and 

(Pp > 500 mW)} 500 linear fpm blown air 
FIGURE 22 — THERMAL CONDITIONS FOR 

DC SPECIFICATIONS — MECL Ill 















or 

Mounted in heat sink 
and 

On printed circuit ground 

plane using termal paste 
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Internally, thermal resistance of an_ integrated 
circuit is a function of the package material and size, 
and of the method used in bonding the IC die to the 
package. For some standard IC packages, the worst- 
case and typical thermal resistance values are given in 
the table in Figure 19. In Figure 20, this basic data is 
converted into a graph showing the maximum power 
dissipation allowable .at various ambient temperatures 
for circuits mounted in the various packages, taking 
into account the maximum permissible junction 
temperature for devices packaged in plastic or ceramic. 
These measurements are taken in still air. 

The effect of air flow over the packages on 0 ja is 
illustrated in the graph of Figure 21 for two different 
mounting methods. This driven air flow reduces the 
thermal resistance of the package, therefore per- 
mitting a corresponding increase in power dissipation 
without exceeding the maximum permissible junction 
temperature. 

As an. example of the use of the information 
above, the junction temperature for a quad MECL 
10,000 gate loaded with four 50 ohm loads can be 
calculated. Typical total power dissipation (including 
a load) for this quad gate is 164 mW. Assume for this 
thermal study that air flow is 500 linear feet per 
minute and that the device is soldered into a printed 
circuit board. From Figure 21, curve #2, 0Jja is 
50°C/W. With Ta (air flow temperature at the device) 
equal to 25°C, the following junction temperature 
results: 

Ty=Pp 8jat+Ta 
Ty = (0.164 W) (50°C/W) + 25°C = 33.2°C 

Under the above operating conditions the MECL 
10,000 quad gate has its junction elevated above 
ambient temperature by only 8.2°C. = 

Even though devices on a printed circuit board 
may each have different power dissipations, alt will 
have the same input and output levels provided that 
each is subject to identical air flow and the same 
ambient air temperature. This eases design, since the 
only change in levels between devices is due to the 
increase in ambient temperature as the air passes over 
the devices, or differences in ambient temperature 
between two devices. 


MOUNTING and HEAT SINK SUGGESTIONS for 
MECL. III 


With large subnanosecond logic systems, the use of 
multilayer printed circuit boards is recommended. 
Such boards permit better ground planes and shorter 
interconnection runs than single-layer boards and also 
allow better use of stripline techniques. 

MECL III circuits have an average power dissipa- 
tion of approximately 60 mW per logic gate. Ade- 
quate cooling should be provided to insure that 
device junction temperatures do not exceed 110°C. 

The dc data sheet specifications for MECL III are 
given for an operating temperature range from -30°C 


to +85°C for the conditions described in the table 
of Figure 22. 

The designer may want to use MECL III under 
conditions that vary from those given. The main 
restriction facing the designer is that a few high power 
dual in-line parts* dissipating typically 900 mW under 
load require heat sinking to assure a Oya < 359C/W 
which will keep junction temperature below 110°C. 

The low-power dual in-line parts may be used 
without air and with higher 9ja. However, the 
designer must bear in mind that junction tempera- 
tures will be higher for higher 0 ja, even though the 
ambient temperature is the same. Higher junction 
temperatures will cause logic levels to shift. 

As an example, a 450 mW device operated at 6 ja 
= 80°C/W shows a HIGH logic level shift of about 
17.5 mV above the HIGH logic level when operated 
with a 0ja = 50°C/W (level shift = ATy X 1.3 
mV/°C). 

If logic levels of individual devices shift by 
different amounts (depending on Pp and 4 ja), noise 
margins are somewhat reduced. Therefore, the system 
designer must lay out his system bearing in mind that 
the mounting procedures to be used should minimize 
thermal effects on noise margin. 

The following sections on package mounting and 
thermal characteristics are intended to provide the 
designer with sufficient information to insure good 
noise margins and high reliability in MECL III system 
use. 


Ceramic Dual !n-Line Package, Case 620 


MECL II! low-power devices are specified with 
6 JA typically 50°C/W, and the high-power units (Pp 
> 500 mW) with 6a equal to 35°C/W maximum. To 
aid the designer in using the “‘L’’ (ceramic dual in-line) 
package, curves and data showing thermal character- 
istics of the package are provided in Figure 21. 

The use of multi-layer printed circuit boards is 
recommended to provide both a ground plane and a 
good thermal path for heat dissipation. Also, a 
multi-layer board allows the use of microstrip line 
techniques to provide transmission line  inter- 
connections. 

Two-sided printed circuit boards.may be used 
where board dimensions and package count are small. 
If possible, the Vcc ground plane should face the 
bottom of the package to form the thermal con- 
duction plane. If signal lines must be placed on both 
sides of the board, the VEE plane may be used as the 
thermal plane, and at the same time may be used as a 
pseudo ground plane. The pseudo ground plane 
becomes the ac ground reference under the signal 
lines placed on the same side as the Vcc ground 
plane (now on the opposite side of the board from 
the packages), thus maintaining a microstrip signal 
line environment. 


Two-ounce copper board is recommended for 
*i.e. MC1654, MC1678, MC1694, etc. 
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thermal conduction and mechanical strength. Also, 
mounting holes for low power devices may be 
counter sunk to allow the package bottom to contact 
the heat plane. This technique used along with 
thermal paste will provide good thermal conduction. 

Printed channeling is a useful technique for con- 
duction of heat away from the MECL dual in-line 
package when the device is soldered into a printed 
circuit board. As illustrated in Figure 23, this heat 
dissipation method could also serve as VEE voltage 
distribution or as a ground bus. The channels should 
terminate into channel strips at each side or the rear 
of a plug-in type printed circuit board. The heat can 
then be removed from the circuit board, or board 
slide rack, by means of wipers that come into thermal 
contact with the edge channels. 


Top View 


Spacing (Inches) 
Cz 


Pack age 





| Cx | 
Ceramic 
[Buerintine| 

| 0.4 | 


.O 


Side View 


FIGURE 23a — TYPICAL MECL I1I/MECL 10,000 
CIRCUIT BOARD SPACING 


Channel 


Wiper 


FIGURE 23b — CHANNEL/WIPER HEAT SINKING ON 
DOUBLE LAYER BOARD USED WITH MECL III 


Screws 


Retainer Clip 


_ ~~ _—~«IERC DC 


0000808 


16-Pine Dual 
In-Line 
Ceramic 
Package 


Heat Dissipator 
{ERC-LIC-214A2WCB 


Thermal . 


Mounting 
Hole 


Multi-Layer 
PC Board 





FIGURE 24 — MECL I!1 HIGH-POWER DUAL IN-LINE 
PACKAGE MOUNTING (With Heat Sink, in 500 Ifpm of Air) 


Power Dissipation Junction Temperature Gradient 
si (°C/Package) 





Devices mounted on 0.062"' PC board with Z axis spacing of 
0.5’'. Air flow is 500 tfpm along the Z axis. 


FIGURE 25 — THERMAL GRADIENT OF 
JUNCTION TEMPERATURE 
(16-Pin MECL Dual tn-Line Package) 


MECL 10,000 
or MECL III 


a 


MECL 10,000 
or MECL Itl MECL I! 


st Sem 


MECL II* 


*no internal 1.5 k22. pulldown resistor 





FIGURE 26 — INTERFACING MECL II TO 
MECL II! OR MECL 10,000 
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For the high-power devices requiring OjA of 
less than 35°C/W, a suitable heat sink is the 
lIERC-LIC-214A2WCB shown in Figure 24. The heat 
sink should have a minimum of 500 Ifpm blown air 
or be mounted directly on the copper ground plane 
(using silicone paste) if used in still air, to meet the 
35°C/W maximum rating. (See 1ERC Data Sheet for 
LIC-214A2WCB.) The heat sink shown allows easy 
access to the dual in-line IC pins for connection to 
Microstrip line. 


Air Flow 


The majority of MECL III users employ some 
form of air-flow cooling. As air passes over each 
device on a printed circuit board, it absorbs heat from 
each package. This heat gradient from the first 
package to the last package is a function of the air 
flow rate and individual package dissipations. Figure 
25 provides gradient data at power levels of 200 mW. 
250 mW, 300 mW, and 400 mW with an air flow rate 
of 500 !fpm. These figures show the proportionate 
increase in the junction temperature of each dual 
in-line package as the air passes over each device. For 
higher rates of air flow the change in junction 
temperature from package to package down the air 
stream will be lower due to greater cooling. 

(For further discussion of Thermal Management in 
MECL systems, see MECL System Design Handbook, 
Ch. 6.) 


COMPATIBILITY AMONG MECL FAMILIES 


MECL circuits are designed to interface with each 
other over a power supply voltage range of +10% 
from the nominal -5.2 V without loss of noise margin 
(other than that due to reduced signal swing at low 
voltage). However, if two circuits are at different 
supply voltages or on the same power supply with a 
voltage offset between circuits, there will be a 
predictable loss of noise margin. 

The MECL 10,000 logic family was designed to be 
directly level compatible with the MECL III logic 
family in dual in-line packages. The MECL II family 
has somewhat higher output levels but is compatible 
with the faster MECL 10,000 and MECL III inputs 
when MECL II is loaded with the resistor pair, shown 
in Figure 26. The resistor combination insures full 
noise margin in the logic LOW level. An alternate 
approach is to use a single 510 ohm resistor to VEE 
on the MECL II output, but some.loss of noise margin 
takes place. Conversely, lightly loading the MECL 
10,000 or MECL III outputs with a 1.5 kQQ resistor 
raises the output logic levels to meet MECL Il 
requirements. MECL II will operate directly with 
MECL 10,000 and MECL III, but there is a loss of 
noise margin (at the interface point only). 


INTERFACING MECL to SLOWER LOGIC TYPES 


MECL circuits are interfaceable with most other 
logic forms. For MECL/MTTL/MDTL interfaces, when 
MECL is operated at the recommended -5.2 volts and 
TTL/DTL at +5 V supply, currently available trans- 
lator circuits, such as MC10124 and MC10125, may 
be used. 

For systems where a dual supply (-5.2 V and + 5 
V) is not practical, a discrete-component translator 
can be designed. For details, see MECL System 
Design Handbook, Ch. 8. Such circuits can easily be 
made fast enough for any available TTL. 

MECL also interfaces readily with MOS. With 
CMOS operating at +5 V, any of the MECL to TTL 
translators works very well. On the other hand, 
CMOS will drive MECL directly when using a 
common -5.2 V supply. P-channel MOS, operating 
with a negative supply, requires simple translators to 
equalize the differing logic levels. 
| Specific circuitry for use in interfacing MECL 
families to other logic types is given in detail in 
Chapter 8 of the MECL System Design Handbook. 
Complex MECL 10,000 functions are presently 
available to interface MECL 10,000 with MOS 
logic, MOS memories, TTL tri-state circuits, and 
1BM bus logic levels. 


CIRCUIT INTERCONNECTIONS 


Though not necessarily essential, the use of multi- 
layer printed circuit boards offers a number of 
advantages in the development of high-speed logic 
cards. Not only do multi-layer boards achieve a much 
higher package density, interconnecting leads are kept 
shorter, thus minimizing propagation delay between 
packages. This is particularly beneficial with MECL 
Ut which has relatively fast (1 ns) rise and fall times. 
Moreover, the unbroken ground planes made possible 
with multi-layer boards permit much more precise 
control of transmission line impedances when these 
are used for interconnecting purposes. Thus multi- 
layer boards are recommended for MECL II! layouts 
and are justified when operating MECL 10,000 at top 
‘circuit speed, when high-density packaging is a 
requirement, or when transmission line interconnects 
are used. 

Point-to-point back-plane wiring without matched 
line terminations may be employed for MECL inter- 
connections if line runs are kept short. At MECL II 
speeds, this applies to line runs up to 12 inches, for 
MECL 10,000 up to 8 inches, and for MECL I!!! up to 
1 inch (maximum open wire lengths for less than 100 
mV undershoot). But, because of the open-emitter 
outputs of MECL 10,000 and MECL III circuits, 
pull-down resistors are always required. Several ways 
of connecting such pull-down resistors are shown in 
Figure 27. 

Resistor values for the connection in Figure 27(a) 
may range from 270 ohms to 2 k{2 depending on 





FIGURE 27 — PULL-DOWN RESISTOR TECHNIQUES 


power and load requirements (see MECL System 
Design Handbook, Ch. 3). Power may be saved by 
connecting pull-down resistors in the range of 50 
ohms (100 ohm minimum for MC10,500 and 
MC10,600 Series parts) to 150 ohms, to -2.0 Vdc, as 
shown in Figure 27(b). Use of a series damping 
resistor, Figure 27(c), will extend permissible lengths 
of unmatched-impedance interconnections, with 
some loss of edge speed. 

With proper choice of the series damping resistor, 
line lengths can be extended to any length*, while 
limiting overshoot and undershoot to a predeter- 
mined amount. Damping resistors usually range in 
value from 10 ohms to 150 ohms, depending on the 
line length, fanout, and impedance. The open emitter- 
follower outputs of MECL Hl and MECL 10,000 give 
the system designer all possible line driving options. 





FIGURE 29b — PARALLEL TERMINATION — 
THEVENIN EQUIVALENT 
*Limited only by line attenuation and 
bandwidth characteristics. 





FIGURE 30 — SERIES TERMINATED LINE 


One major advantage of MECL over saturated 
logic is its capability for driving matched-impedance 
transmission lines. Use of transmission lines retains 
signal integrity over long distances. The MECL III and 
MECL 10,000 emitter-follower output transistors will 
drive a 50-ohm transmission line (100 ohms or greater 
for MECL 10,500 and MC10,600 Series) terminated 
to -2.0 Vdc. This is the equivalent current load of 22 
mA in the HIGH logic state and 6 mA in the LOW 
state. 

Parallel termination of transmission lines can be 
done in two ways. One, as shown in Figure 28(a), 
uses a single resistor whose value is equal to the 
impedance (Zo) of the line. A terminating voltage 
(VTT) of -2.0 Vdc must be supplied to the 
terminating resistor. 

Another method of parallel termination uses a pair 
of resistors, R1 and R2. Figure 28(b) illustrates this 
method. The following two equations are used to 
calculate the values of R17 and R2: 


R1=1.6Zo 
_R1*Zo 
Ne FEZ, 


Another popular approach is the series-terminated 
transmission line (see Figure 29). This differs from 
parallel termination in that only one-half the logic 
swing is propagated through the lines. The logic swing 
doubles at the end of the transmission line due to 
reflection on an open line, again establishing a full 
logic swing. 

To maintain clean wave fronts, the input im- 
pedance of the driven gate must be much greater than 
the characteristic impedance of the transmission line. 
This condition is satisfied by MECL circuits which 
have high impedance inputs. Using the appropriate 
terminating resistor (Rs) at point A (Figure 29), the 
reflections in the transmission line will be terminated. 

The advantages of series termination include ease 
of driving multiple series-terminated lines, low power 
consumption, and low cross-talk between adjacent 
lines. The disadvantage of this system is that loads 
may not be distributed along the transmission line 
due to the one-half logic swing present at inter- 
mediate points. 


1-28 


Ayr? 2,/2 
MC 1692 


MC 1660 





FIGURE 31 — TWISTED PAIR LINE DRIVER/RECEIVER 


For board to board interconnections, coaxial cable 
may be used for signal conductors. The termination 
techniques just discussed also apply when using coax. 
Coaxial cable has the advantages of good noise 
immunity and low attenuation at high frequencies. 
No significant performance degradation occurs for 
lengths up to 20 feet for MECL III, and up to 50 feet 
for MECL 10,000. 

Twisted pair lines are one of the most popular 
methods of interconnecting cards or panels. MECL 
complementary outputs are connected to one end of 
the twisted-pair line, and a differential line receiver to 
the other as shown in Figure 30. RT is used to 
terminate the twisted pair line. The 1 to 1.5 V 
common-mode noise rejection of the line receiver 
ignores common-mode cross-talk, permitting multiple 
twisted pair lines to be tied into cables. MECL signals 
may be sent very long distances (> 1000 feet) on 
twisted pair, although line attenuation will limit 
bandwidth, degrading edge speeds when long line runs 
are made. 


Card A.. 
Card B 


Card C 


Rt = Zq (each) 


*Multiple output gate eg MC10110 Vr 





FIGURE 32 — PARALLEL FAN-OUT TECHNIQUES 


If timing is criticat, parallel signal paths (shown in 
Figure 31) should be used when fanout to several 
cards is required. This will eliminate distortion caused 
by long stub lengths off a signal path. 

Wirewrapped connections can be used with both 
MECL !! and MECL 10,000. For MECL III, the fast 
edge speeds (1 ns) create a mismatch at the wirewrap 


Epoxy Glass 


0.0014 
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Epoxy Glass 


FIGURE 32 — PC INTERCONNECTION 

LINES FOR USE WITH MECL 
connections which can cause reflections, thus reducing 
noise immunity. The mismatch occurs also with 
MECL Il and MECL 10,000, but the distance between 
the wire-wrap connection and the end of the line is 
generally short enough so the reflections cause no 
problem. 

Series damping resistors may be used with wire- 
wrapped lines for both MECL II and MECL 10,000 to 
extend permissible backplane wiring lengths. Twisted 
pair lines may be used for even longer distances across 
large wirewrapped cards. The twisted pair gives a 
more defined characteristic impedance (than a single 
wire), and can be connected either single-ended, or 
differentially using a line receiver. 

The recommended wirewrapped circuit cards have 
a ground plane on one side and a voltage plane on the 
other, to insure a good ground and a stable voltage 
source for the circuits. In addition, the ground plane 
near the wirewrapped lines lowers the impedance of 
those lines and facilitates terminating the line. 
Finally, the ground plane serves to minimize crosstalk 
between parallel paths in the signal lines. Point-to- 
point wire routing is recommended because crosstalk 
will be minimized and line lengths will be shortest. 
Commercial wire-wrap boards designed for MECL 
10,000 are available from Augat Inc. 


Microstrip and Stripline 


Microstrip and stripline techniques are used with 
printed circuit boards to form transmission lines. 
Microstrip consists of a constant-width conductor on 
one side of a circuit board, with a ground plane on 
the other side (shown in Figure 32.) The char- 
acteristic impedance is determined by the width and 
thickness of the conductor, the thickness of the 
circuit board, and the dielectric constant of the 
circuit board material. 

Stripline is used with multilayer circuit boards as 
shown in Figure 32. Stripline consists of a constant- 
width conductor between two ground planes. 
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Refer to MECL System Design Handbook, Ch. 3 
for a full discussion of the properties and use of these 
lines. 


CLOCK DISTRIBUTION 


Clock distribution can be a system problem. Where 
large high-speed clock networks are fequired, a 
balanced twisted-pair line is recommended for clock 
distribution. A gate such as the MC1001/MC1201, 
together with the MC1020/MC1220 Quad Line 
Receiver make an excellent combination for distri- 
buting the clocking throughout a system. (See the 
MC 1020/MC1220 data sheet for further detail.) This 
method allows control of clock skew time and offers 
1.0 V, or better, noise immunity regardless of line 
length. 

At MECL 10,000 speeds, either coaxial cable or 
twisted-pair line (using the MC10101 and MC10115) 
can be used to distribute clock signals throughout a 
system. Clock line lengths should be controlled and 
matched when timing could be critical. Once the 
clocking signals arrive on card, a tree distribution 
should be used for large-fanouts at high frequency. 


An example of the application of this technique is 
shown in Figure 33. 


Fan-Out = 4 Each 


On Card 
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FIGURE 33 — 64 FANOUT CLOCK DISTRIBUTION 


Because of the very high clock rates encountered 
in MECL III systems, rules for clocking are more 
rigorous than in slower systems. 

The following guidelines should be followed for 
best results: 

A. On-card Synchronous 
Transmission Line 
1. Use the NOR output in developing clock chains 

or trees. Do not mix OR and NOR outputs in 
the chain. 

. Use balanced fanouts on the clock drivers. 

3. Overshoot can be reduced by using two parallel 
drive lines in place of one drive line with twice 
the lumped load. 

4. To minimize clock skewing problems on 
synchronous sections of the system, line delays 
should be matched to within 1 ns. 

5. Parallel drive gates should be used when 
clocking repetition rates are high, or when high 
capacitance toads occur. The bandwidth of a 
MECL III gate may be extended by paralleling 
both halves of a dual gate. Approximately 40 or 
50 MHz bandwidth can be gained by paralleling 
two or three clock driver gates. 

6. Fanout limits should be applied to clock 


Clock Distribution via 


NO 


distribution drivers. Four to six loads should be 
the maximum load per driver for best high 
speed performance. Avoid large lumped loads at 
the end of lines greater than 3 inches. A lumped 
load, if used, should be four or fewer loads. 

7. For Wire-OR (emitter dotting), two-way lines (a 





FIGURE 34a — USE OF WIRE-OR AND 
COMPLEMENTARY OUTPUTS 


MECL II* 


MECL 10,000 
MECL III 





“Devices without internal pull-down resistors. 
**DC limiting case; not AC recommended. 
FIGURE 34b — RECOMMENDED MAXIMUM 
NUMBER OF GATES TO BE WIRE-ORed 
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bus) are recommended. To produce such lines, 

both ends of a transmission line are terminated 

with 100-ohms impedance. This method should 

be used when Wire-OR connections exceed 1 

inch apart on a drive line. 

B. Off-Card Clock Distribution 
1. The OR/NOR outputs of an MC1660 may be 
used to drive into twisted pair lines or into flat, 
fixed-impedance ribbon cable. At the far end of 
the twisted pair an MC1692 differential line 
receiver is used. The line should be terminated 
with two Zo/2 ohm resistors as shown in Figure 

31. This method not only provides high speed, 

board-to-board clock distribution, but also 

provides system noise margin advantages. Since 
the line receiver operates independently of the 

VBB reference voltage (differential inputs) the 

noise margin from board to board is also 

independent of temperature differentials. 
2. MECL III clock distribution to MECL II logic 
elements can be done one of two ways: 

a. Use the OR/NOR outputs or Q/O outputs to 
drive the twisted pair as previously dis- 
cussed. Receive differentially with the 
MECL J) Jine receivers (MWC1020, MC1035, 
or MC1066). 

b. Use any MECL III single-rail output to drive 
MECL It logic, but lightly load the MECL III 
element (1.5 kQ to -5.2 volts) and maintain 
the interface lead length under 1 inch total 
(see Figure 26). 


Channel A 


Channel B 


* Matched 50-ohm coax 
* * 0.1 uF decouples fixture 
* * * 25 uF dampens supply 
variations 


PULSE 
GENERATOR 





FIGURE 35 — MECL TEST SETUP 


LOGIC SHORTCUTS 


MECL circuitry offers several logic design con- 
veniences. Among these are: 

1. Wire-OR (can be produced by wiring MECL 
output emittcrs together outside packages). 

2. Complementary Logic Outputs (both OR and 
NOR are brought out to package pins in most cases). 

An example of the use of these two features to 
reduce gate and package count is shown in Figure 34a. 
The connection shown saves four 2-input gates and 
two inverters over non-ECL type logic designs. 
Wire-ORing also permits direct connection of MECL 
gates to busses (MECL System Design Handbook, Ch. 
4). 

Propagation delay is increased approximately 50 
ps per wire-OR gate. The table in Figure 34b lists 
maximum numbers of gates possible for wire-OR 
without materially affecting system performance. 

The use of a single output pulldown resistor is 
recommended per wired-OR, to economize on power 
dissipation. However, the use of two pulldown 
resistors per wired-OR can improve fall times and be 
used for double termination or busses. 

Wire-OR should be done between gates on the 
same board, but the output of a_ wire-OR 
combination may go off board. Short on-card inter- 
connects are recommended. 


TESTING MECL 10,000 and MECL III 


To obtain results correlating with Motorola circuit 


specifications certain test techniques must be used. A 
schematic of a typical gate test circuit is shown in 
Figure 35. 

A solid ground plane is used in the test set up, and 
capacitors bypass Vcci, Vcc2, and VEE pins to 
ground. All power leads and signal leads are kept as 
short as possible. 

The sampling ‘scope interface runs directly to the 
50-ohm inputs of Channel A and B via 50-ohm 
coaxial cable. Equal-length coaxial cables must be 
used between the test set and the A and B ‘scope 
inputs. A 50-ohm coax cable such as RG58/U or 
RG188A/U, is recommended. 

Interconnect fittings should be 50 ohm GR, BNC, 
Sealectro Conhex, or equivalent. 

The pulse generator must be capable of 2.0 ns rise 
and fall times for MECL 10,000 and 1.5 ns for MECL 
Il. In addition, the generator voltage must have an 
offset to give MECL signal swings of +400 mV about 
a threshold of +0.7 V when Vcc = +2.0 V and VEE = 
-3.2 V. (Ta = 25°C.) 

The power supplies are shifted +2.0 V, so that the 
device under test has only one resistor value to load 
into — the precision 50-ohm input impedance of the 
sampling oscilloscope. Use of this technique yields a 
close correlation between Motorola and customer 
testing. The positive supply (Vcc) should be de- 
coupled from the test board by R.F. type 25 uF 
capacitors to ground. The Vcc pins are bypassed to 
ground with 0.1 uF, as is the VEE pin. 


SYSTEM CONSIDERATIONS, A SUMMARY OF RECOMMENDATIONS 








Power Supply Regulation 


Unused Inputs 


Bus Connection 


MSI/LS1 Parts 


Maximum Twisted Pair Length 
(Differential Drive) 


The Ground Plane to Occupy 
Percent Area of Card 








Wirewrap may be used 


MECL 1? MECL 10,000 MECL Il 
10% or better 10% or better 10% or better 
On-Card Temperature Gradient Less Than 25°C Less Than 25°C Less Than 25°C 
Maximum Non-Transmission Line 12” 
Length (No Damping Resistor) 
PC Board Standard 2-Sided or Standard 2-Sided or Multilayer 
Multilayer Multilayer 
Yes Yes Yes 
Capability (Wire-OR) (Wire-OR) (Wire-OR) 
es e 


Limited by Cable Response | Limited by Cable Response | Limited by Cable Response 


Only, Usually > 1000' 


Compatible with MECL 10,000 | With proper !nterface 


ee 














Only, Usually > 1000’ Only, Usually > 1000’ 





Y 





*Some devices may not be connected to Veg; see specific data sheet information. 


PACKAGE OUTLINE DIMENSIONS 


A letter suffix to the MECL logic function part number is used to specify the package style (see drawings below). 
See appropriate selector guide for specific packaging available for a given device type. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


F SUFFIX 
CERAMIC PACKAGE 
CASE 607-04 


Matias amt 


NOTES: 

1 LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 

2 AT MAXIMUM MATERIAL CONDITION’ 
PKG. INDEX: NOTCH IN LEAD 
NOTCH IN CERAMIC OR INK DOT’ 

3 DIM ”“L” TO CENTER OF LEADS 
WHEN FORMED PARALLEL’ 


L SUFFIX 


L SUFFIX 
CERAMIC PACKAGE 
CERAMIC PACKAGE CASE 632-02 


CASE 623 


1, DIM “L” TO CENTER OF 
LEADS WHEN FORMED 
PARALLEL. 
2. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM NOTE: 
MATERIAL CONDITION. * DIMENSION “L” TO CENTER OF 


(WHEN FORMED PARALLEL) LEADS WHEN FORMED PARALLEL. 
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P SUFFIX 
PLASTIC PACKAGE 
CASE 646 


aan 


mn 


(les eel gle Hi oi a 
oo tn tom 
EADS WITHIN 0 13 
-a_tisrs [reso fons foro} * wom mansor rac 


6.60 | 0.240 POSITION AT SEATING 
peeee 0.160 rpz80 180 PLANE AT MAXIMUM 
MATERIAL CONDITION 
DIMENSION “L" TO 
“ CENTER OF LEADS 
WHEN FORMED 
PARALLEL 


NOTES 


PN {0.51 | 1.02 | 0.020 
PT 0.13 | 0.38 |.0.005 | 0.015 | 
Ya {057 [ 0.76 {0.020 | 0.030 | 


P SUFFIX 
PLASTIC PACKAGE 
CASE 648 


PUM ELAS] ARCHES 
Loum [aa Ta 

| a | 20.70 | 21.34] 021s | 0.840 | 
Pa fief ceo} 07a {neo | 


! OIM “LTO CENTER OF LEAOS 
WHEN FORMED PARALLEL 


— [ol 


=e) 
a BAe ba eo |e 


mnt 


P SUFFIX 
PLASTIC PACKAGE 
CASE 649 


| D 
SEATING 


$21 [0185 10205 
057 | 0.015 { 0.070 


0020 1 0.030 


Dimension =" to lead centerhne when 
lurmed parallel 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 


NOTES 
1. LEAD NO LIDENTIFIED BY TAB 
ON LEAD OR DOT ONCOVER 
2 LEADS WITHIN O 13 em 6 005: 
TOTAL OF TAUE POSITION AT 
MAXIMUM MATERIAL CONDITION 


[MILLIMETEAS| —nenes 
aacataaan 


L SUFFIX 
CERAMIC PACKAGE 
CASE 690-05 


1. LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION. 
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SECTION V— MECL LITERATURE 


Application Note Abstracts 


AN-417A 
“ICCrystal Controlled Oscillators” 

Crystal controlled square wave oscillators can be used 
as clock drivers, harmonic sources for frequency 
markers, in frequency synthesizers, frequency com- 
parators, etc. It is difficult to obtain high frequency 
square waves due to the long propagation delays of 
most integrated circuits. MECL 10,000 circuits with 2 
ns propagation delays eliminate this problem. This 
note describes square wave oscillator circuits with 
crystal control that are capable of output frequencies, 
inverted and non-inverted, up to 200 MHz. 


AN-418 

‘High Speed Monostable Multivibrators 

Design with MECL Integrated Circuits’ 
This note describes two configurations of monostable 
multivibrators using the MC1023 clock driver and a 
delay element. Operating frequencies in excess of 70 
MHz and pulse widths of 4 nanoseconds are possible. 
Methods of obtaining the predetermined delay are 
also discussed. 


AN-487 
“A High-Speed Ripple- Through 
Arithmetic Processor”’ 

A simple, systematic building block approach for 
designing a high-speed, ripple-through arithmetic 
processor is described. Using only gates and full 
adders, ultra-high speed multiplication, division, 
square root extraction, addition, and subtraction may 
be performed. Several variations of an arithmetic 
processor design are detailed and comparisons of 
speed and package count using the MECL and MDTL 
logic in 14-pin, 16-pin, 24-pin, 32-pin, and 64-pin 
packages are given. 


AN-488 
‘High-Speed Addition 
Using Lookahead Carry Techniques” 

The use of the lookahead carry principle to increase 
the operating speed of adder systems is described. 
Several adders of different sizes using variations of 
lookahead carry are developed and the logical 
implementation of these using the MTTL III and 
MECL II logic families is given. 


AN-496-A 
“Error Detection and Correction 
Using Exclusive-OR Gates and Parity Trees” 
The availability of Exclusive-OR gates and parity 
trees allows digital system designers to use error 
detection and correction codes to improve their 
system reliability and maintainability without the 
major cost penalty that has existed in the past. Use of 
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(Application notes are available from Motorola Inc. 
at P.O. Box 20924, Phoenix, Arizona 85036) 


Exclusive-OR gates and parity trees available in the 
MRTL, MTTL, MDTL, and MECL families to design 
simple parity and single error Hamming parity detec- 
tion and correction circuits is discussed. 


AN-504 
‘‘The MC1600 Series MECL III Gates’ 

This application note explains the basic operation of 
the various gates available in the MECL II! logic 
family. Typical operating characteristics are included 
as an aid to the designer of high-speed logic along 
with recommended layout, breadboarding, and test- 
ing procedures. This note will also provide the 
designer with some insight into the overall capabilities 
of this logic line as they apply to this application. 


AN-532-A 
“MTTL and MECL 
Avionics Digital Frequency Synthesizer” 

This application note discusses several approaches 
that illustrate applications of complex digital inte- 
grated circuits directed toward avionics frequency 
synthesizers. The techniques presented point out the 
simplicity with which both MTTL and MECL digital 
integrated circuits can be used to produce frequency 
synthesis for avionic communications. 


AN-534 
“Commutating Filter Techniques” 
This note describes the design and construction of 
commutating (digital) filters using Motorola MECL II, 
MTTL It and MC7400 digital integrated circuits. A 
short section on commuting filter theory is included 
along with examples of filters and their responses. 


AN-536 

‘“‘Micro-T Packaged Transistors 

for High Speed Logic Systems” 
Integrated circuits have become the first thought of 
most designers faced with a digital problem. For 
specialized needs such as extremely high speed, high 
speed with minimum power dissipation, or unusual 
logic functions, however, discrete transistors in the 
ultra-small Micro-T package may prove advantageous. 


AN-553 
‘A New Generation of 
Integrated Avionic Synthesizers” 
The need to generate signals of a multitude of 
different frequencies for avionic systems has resulted 
in complex solutions in the past. With the introduc- 
tion of certain standard product integrated circuits, 
frequency synthesis using digital phase locked loop 
techniques presents a more practical solution. Several 
different types of servo phase locked loop systems are 


APPLICATION NOTE ABSTRACTS (continued) 


discussed and a practical design example is given. 
Results of design examples are presented along with 
possible applications. 


AN-556 
‘Interconnection Techniques 
for Motorola’s MECL 10,000 Series ECL” 

This application note describes some of the charac- 
teristics of high speed digital signal lines and gives 
wiring rules for MECL 10,000 emitter coupled logic. 
The note includes discussions of printed circuit board 
interconnects, board-to-board interconnects, and 
wirewrapping techniques. 


AN-565 
“Using Shift Registers 
as Pulse Delay Networks” 

This note discusses a high-speed clocked shift register 
using MECL 10,000 flip-flops and employed as a 
digitial delay. The register may be 
clocked with a frequency division counter to accom- 
plish delay with increments as small as 7.5 ns. The 
circuit, as developed, may be used for timing basic 
computer decisions or as an adjustable digital delay 
fine for pulses. 


incremental 


AN-566 
“High Speed Binary Multiplication 
Using the MC10181” 
With a MECL 4-bit arithmetic unit you can reduce 
both package count and interconnections in a ripple 
multiplier and achieve very fast multiply times. 


AN-567 
“MECL Positive and Negative Logic” 
Either positive or negative logic assignments may 
prove convenient to the MECL system designer. This 
note describes the equivalences between the two 
approaches and providing guides for converting 
between them. 


AN-579 
“Testing MECL 10,000 

Integrated Logic Circuits’’ 
Circuit testing techniques become increasingly im- 
portant as circuit speeds approach and exceed the 2 
ns range. With MECL 10,000 and MECL III circuits it 
is possible to exploit their 50-ohm output drive 
capability to obtain highly accurate test data. This 
application note describes techniques for testing 
MECL 10,000 circuits for laboratory evaluation, and 
discusses key parameters which should be measured 
during incoming inspection rapid testing. 
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(Application notes are available from Motorola Inc. 
at P.O. Box 20924, Phoenix, Arizona 85036) 


AN-581 

“An MSI 500 MHz Frequency 

Counter Using MECL & MTTL” 
The design of an MSI 8-digit LED readout 500 MHz 
counter using MECL IIt, MECL 10,000 and TTL is 
discussed. Described are two prescalers using MECL, 
along with the designs for two input amplifiers. A 
unique time-base controller is also shown for 
providing a multiphase clock to the counter. 


AN-583 
“‘A MECL 10,000 Main Frame 
Memory System Employing Dynamic 
MMOS RAMS” 

This application note describes the construction of a 
dynamic MOS random access memory system that 
employs MECL 10,000 for the memory control logic. 
Considered in detail are the memory organization, 
layout rules, interfacing, and generation of the 
needed control signals. 


AN-584 
‘Programmable Counters Using the 
MC10136 and MC10137 MECL 10,000 
Universal Counters”’ 
This application note describes operation of two 
MECL 10,000 Universal counters, and their use in 
high speed programmable counters. Circuit diagrams 
and waveform traces are included. 


AN-592 
““AC Noise Immunity of MECL 10,000 
Integrated Circuits” 

This application note discusses ac noise immunity as 
itrelates to MECL systems. Test circuits for measuring 
ac noise immunity are shown, and results to be 
expected for typical MECL 10,000 circuits are 
presented. 


AN-700 
“Simulate MECL System Interconnections 
With A Computer Program 
Circuit interconnections are an important part of 
system design when using high speed logic circuits. 
The design of interconnecting paths affects both sys- 
tem speed and system accuracy. This application note 
describes the use of a computer program to simulate 
interconnections for high speed digital systems. 


AN-701 
“Understanding MECL 10,000 DC and AC 
Data Sheet Specifications” 
The dc and ac specifications for emitter-coupied logic 
are somewhat different than those for saturated logic. 
This application note describes the specifications 
found on a MECL 10,000 data sheet and provides 
information for understanding these specifications for 
persons unfamiliar with emitter-coupled logic. 


APPLICATION NOTE ABSTRACTS (continued) 


AN-709 
“MECL 10,000 Arithmetic Elements 
MC10179, MC10180, MC10181”’ 

The MECL 10,000 arithmetic functions include a 
4-bit arithmetic unit, a dual adder/subtractor, and a 
lookahead carry block. This application note describes 
the devices and shows their operation in large system 
configurations. 


AN-720 
“Interfacing With MECL 10,000” 

This article describes some of the MECL circuits used 
to interface with signals not meeting MECL input or 
output requirements. The characteristics of these cir- 
cuits such as; input impedance, output drive, gain, 
and bandwidth allow the system designer to use these 
parts to optimize his system. MECL interface circuits 
overcome a problem area of many system designs, 
which is the efficient coupling on non-compati- 
ble signals. 


AN-726 
“Bussing With MECL 10,000 
Integrated Circuits’ 

High speed data bus lines are an important part of 
modern computer systems. Features of the MECL 
10,000 family allow construction of data busses in a 
transmission line environment. This application note 
describes some of the guidelines to consider when 
designing high speed bus lines and shows how the 
MC10123 can be used for maximum bus performance. 
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(Application notes are available from Motorola 
at P.O. Box 20924, Phoenix, Arizona 85036) 
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CHAPTER 6 — Thermal Considerations 
MECL Integrated Circuit Heat Transfer 
MECL DC Thermal Characteristics 
Heat Dissipation Techniques 
Mounting Techniques 


CHAPTER 7 — Transmission Line Theory 

Transmission Line Design Information, With 
Examples 

Signal Propagation Delay for Microstrip and Strip 
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APPENDIX | — MECL Hardware and Components 


Motorola's MECL System Design Handbook may be 
purchased for $2.50 per copy. Copies may be obtained 
by sending check or money order payable to Motorola 
Inc., at P.O. Box 20924, Phoenix, Arizona 85036. 
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SELECTOR GUIDES 






M [a(C E Hil INTEGRATED CIRCUITS 


MC1000 Series (0 to +75°C) 
MC1200 Series (—55 to +125°C) 


The MECL II series of monolithic integrated logic circuits presents the system 
design engineer with an integrated circuit family designed to permit system imple- 
mentation with the fewest possible number of individual units. This approach offers 
cost savings, reduced power supply requirements, smaller physical size and high 














WEG UL 


FEATURES 


Propagation typically 4 ns 
per logic decision 





~ reliabilit @ Excellent noise immunity 
Sas Y- characteristics 
MECL II circuits feature the fastest propagation delay times with commensurate @ Simultaneous OR/NOR 
rise and fall times of any family of integrated circuits. This feature plus the constant outputs 
current feature of MECL imposes fewer restrictions on design, layout and system @ High fan-in and fan-out 
' fabrication than any other high-speed family. capabilities 
@ Internally temperature 
compensated 
F SUFFIX 
CERAMIC PACKAGE 
CASE 607 L SUFFIX 
CERAMIC PACKAGE 
CASE 632 
L SUFFIX TO-116 P SUFFIX 
CERAMIC PACKAGE PLASTIC PACKAGE 
CASE 620 CASE 646 
, , | : , F SUFFIX 
P SUFFIX 


PLASTIC PACKAGE 
CASE 648 


FUNCTIONS AND CHARACTERISTICS (Vcc = 0, Veg = -5.2 V, Ta = 25°C) 


Type (1) 
-55 to +125°C | 0 to +75°C 


Single 6-Input Gate, 3 OR Outputs w/Pulidowns MC1201F,L MC1001P 
3 NOR Outputs w/Pulldowns 
Dual 4-Input Gate, 2 OR Outputs w/Pulldowns MC1204F,L MC1004P 
2 NOR Outputs w/Pulldowns 


Dual 4-Input Gate, 2 OR Outputs w/o Pulldowns MC1206F,L MC1006P 
2 NOR Outputs w/o Pulldowns 


Triple 3-Input Gate, 3 NOR Outputs w/Pulldowns MC1207F,L MC1007P 
Quad 2-Input Gate, 4 NOR Outputs w/Pulldowns MC1210F,L MC1010P 


Quad 2-Input Gate, 2 NOR Outputs w/Pulldowns MC1211F,L MC1011P 
2 NOR Outputs w/o Pulldowns 








CERAMIC PACKAGE 
CASE 650 


607,632,646 


607,632,646 


Power 
Dissipation 
mW 


607,632,646 
607,632,646 
607,632,646 


607,632,646 


@) Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated. 


Type numbers with P suffix use Case 646 or 648 as indicated. 
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WMILeGL. iil LOGIC DIAGRAMS 


FUNCTIONS AND CHARACTERISTICS (Vcc = 0, Veg = -5.2 V, Ta = 25°C) 
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Loading Power 
Type @ Factor Dissipation 
Each mW 
-55 to + 125°C Output typ/pkg 

[auad 2input Gate, 4 NOR Outputs w/o Pulldowns | _MCIzI2F.L | MCio12r | 25 [as | 68 [ 607, 639, 646) 
[Dual R-S Flip-Flop (Positive Clock) _———=S~*wdtCi aL | wcio1aP_| 25 | 6.0 | 140 | 607, 632, 646 
[Dual AS Flip-Flop (Negative Clock) | _mc1z15F,t_| mcio1se | 25 | 6.0 | 140 | 607, 682, 646] 
[Dual A-S Flip-Flop (Single Rail) | _mcizier.. | mctorep | 25 | 60 | 140] 607, 632, 646) 
| Level Translator (Saturated LogictoMECL) | sMC1217F,L_ | Mc1017P_[25(MECL)| 15s] S105 «| «607, 632, 646) 
| Level Translator (MECL to Saturated Logic) _—S=s | MC1218F,L_| Mcioiee_ | 7(oTL) | 19 ~~] S55 _—=C|« 607, 632, 646 
[FullAdder eC C—C“‘*‘“CSC*d:CSCMCZGEWL_ | MC1O19P_ | 25 [| 3.0t08.0"* | 145 «|: 607, 632, 646) 
[Quad Line Receiver CYC 122OF.L_| MCtOZ0P_ | 25 | 40 =| 11s __—=| 607, 632, 646) 
[FuliSubtractor | 12ZIF,L | MCtOZ1P | 25 | a.Ototies | 145 | 607, 632, 646 
[TypeD Flip-Flop CMC 222F,L | MCrO22P | 25 | Bo tt ~_—=*s 607, 632, 646 
[ual 4-Input OR/NOR Clock Driver ~~ | ic1223F.. | mc1023°_| 25 | 20 | 250 | 607, 632, 646 
Mcio2z4p | 25 | 40 | 95 | 632,646 | 
[Dual 4andS-InputExpander |S MC1225F,L_ | MC1O25P_ | - | - |  .— ‘| 607, 632, 646) 
mMcioz6p_| 25 | 20 | 140 | 607, 632, 646 
PAC Coupled J-K Flip-Flop (120 MHz typ)_____| Mc1227F,L_| mc1o27P | 25 | 40 | 280 | 607, 632, 646 
mMciozsp | 25) | 5.0 | 170 ‘| 620, 648, 650, 
Quad ExciusiveOR Gate TC 1230F,L_ [| Mcrozop | 25 | 50 ~~ | 130 __—| 607, 632, 646) 
[Quad ExciusiveNOR Gate | MC1231F,L | MC1O31P_ | 25) | So | 130 607, 632, 646) 
| 100-MHz AC Coupled Dual J-K Flip-Flop * | =~ MC1232F,L_ | mcio32P_ | 25 | 45 | 180 620, 648, 650 
[Dual R-S Flip-Flop (Single Rail, Negative Clock) | mc12a3F.c_| mciogae | 25 | 6.0 | 140 | 607, 632, 646] 
[Type OD Flip-Flop | MCIZ34F,L | MCIO3B4P | 257 | a T1855 | 607, 632, 646, 
mcroasP_| 25 | 50 | 140 | 607, 632, 646 
|16-Bit Coincident Memory | SMC IZ36F,L_ [| MCto3z6P_| 5 | 7 || 250 607, 632, 646 
| 16-Bit Coincident Memory w/o Pulldowns ss | MC1237F,.L | mcio37P [| 5 | i750 607, 632, 646 
| 200 ___—*|: 620, 648, 650) 
| 250 607, 632, 646 
178 

u 607, 632, 646 

u 





375 620, 648, 65 







’ , 


632, 646 
07, 632, 646 
20, 648, 650 


| Decoder - Display Driver MC1245F.L_ | MC1045P 






MC1266F,L_| MC1066P 
Quad MTTL to MECL Translator With Strobe MC1267F,L MC 1067P 


Quad MECL to MTTL Translator 
ith Toten Pole Outputs MC1268F.L | MC1068P |10(MTTL) 
Quad Latch MC1270F,L. | MC1070P | 25 | 


®@ Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated. 
Type numbers with P suffix use Case 646 gf 648 as indicated. 
tNot recommended for new designs 


*Noise Margin = 150 mV 
**Propagation delay time is dependent on data path, see data sheet for details. 


Ee 

[Quad 2-input AND Gates ——=S=S~*~“‘“~*~*~‘“‘*~*sr:C( TTL | MC TONTP | OB 
Quad Input NAND Gates | me1aaer.. | mc1oaer | 25 
[Dual Full Adder SSCSC~CS~SCS CBO] MC IOSOP [25 
faued 2inputNORGate—SSS™~SY’Cc BFL | MC TOGZP | BS 
Quad 2-Input NOR Gate —~S~S*~S~S Yc tz | TOG | 2 
i ; eae 


620, 648, 650 


607, 632, 646 
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MIEGE HOU INTEGRATED CIRCUITS MIBGE UL 


MC 1600 Series (-30°C to +85°C) 


The requirement for digital systems with ever higher MECL Il circuit design is similar to that used in the 
performance has increased the need for high-speed inte- popular MECL 10,000 family. In the MECL III line, as 
grated circuits. The industry has recognized that the only well as MECL 10,000, advanced processing techniques are 
economical way to obtain high operating system speed is employed and the capability for driving low-impedance 
through the use of emitter-coupled logic. Motorola offers terminated lines is provided. MECL III is recommended 
a state-of-the-art, emitter-coupled logic family with sub- for new designs. 


nanosecond propagation delays — MECL III. 


GENERAL FEATURES 
@ Gate Switching Speeds of 1.0 ns typical 








@ Capability of Driving Terminated Lines with Impedance as Low as 50 Ohms 
@ Flip-Flop Toggle Rate Greater Than 500 MHz 
@ Operation with Unused Inputs Left Open 
@ Multilayer Metalization for economy wn wn 
@ New Packages with Improved Electrical and Thermal Characteristics rl 
@ Compatibility with MECL 10,000 Series 
P SUFFIX L SUFFIX 
@ Counting Speeds to above 1 GHz PLASTIC PACKAGE CERAMIC PACKAGE 
CASE 646 CASE 632 
F SUFFIX viii P SUFFIX al | | | . | | | ) ) L SUFFIX 
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE 
CASE 650 CASE 648 CASE 607 CASE 620 


FUNCTIONS AND CHARACTERISTICS (Vcc = 0, Veg = -5.2:V, Ta = 25°C unless otherwise noted.) 


Power Dissipation 


Propagation Delay (No Load) 
Type (4) Loading Factor # 50-ohm Load 
-30° to +85°C Each Output 


Quad 2-Input OR Gate MC 1664 





Q) L suffix denotes Dual In-Line Ceramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package. 
(i.e., MC1600L = Ceramic Dual In-Line Package, MC1600F = Ceramic Flat Package, MC1600P = Plastic Dual In-Line Package). 


LL/ Requires Heat Sink — |ERC-LIC-214A2WCB or equivalent. 
*Toggle Frequency 
#DC Loading Factors are based on: 

1. Full load output current, lL = -25 mAdc max 

2. Maximum input current, lin = 350 wAdc 
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WiLsGlL UL LOGIC DIAGRAMS 


Numbers at ends of terminals denote pin numbers for L package (Case 620 unless noted 
as Case 632) and P package (Case 646 unless noted as Case 648). 


Numbers in parenthesis denote pin numbers for F package (Case 650 unless noted as Case 607). 





See individual drawing 
for devices with other Cases. 


GATES 


MC1660 MC 1662 MC 1664 
Dual 4-Input OR/NOR Gate Quad 2-Input NOR Gate Quad 2-Input OR Gate 


(8) 4 (8) 
(9) 5 (9) 
(10) 6 (10) 
(11) 7 (11) 7 
(14) 10 (14) 10 
(15) 11 (15) 11 
(16) 12 (16) 12 
(1) 13 


xX = A+Bt+C+O 
Y = A+B+C+D 


0.9 ns typ (510-ohm toad) tog = 0.9 ns typ (510-ohm load) tog = 0.9 ns typ (510-ohm load) 
1.1. ns typ (50-ohm load) 1.1 ns typ (50-ohm load) 1.1 ns typ (50-ohm load) 
= 120 mW typ/pkg (no toad) PD = 240 mW typ/pkg (no load) Pp = 240 mW typ/pkg (no load) 


MC1672 MC1674 MC 1688 
Dual 4-5-Input 


‘ : : iple 2- . 
Triple 2-Input Exclusive OR Gate Triple 2-input Exclusive NOR Gate OR/NOR Gate 


(8) 3 (8) 3 
(9) 5 (9) 5 
(16) 13 (16) 13 
(10) 6 (10) 6 
(14) 11 (14) 11 
(41) 7 (41) 7 


X=ACB+ACB 


= 1.1 ns typ (510-ohm load) tod = 1.1 ns typ (510-ohm load) toa = 0.8 ns typ 
= 1.3 ns typ (50-ohm load) = 1.3 ns type (50-ohm load) PD = 125 mW typ/pkg (No Load) 


= 220 mW typ/pkg Pp = 220 mW typ/pkg 





LOGIC DIAGRAMS (continued) 


-FLIP-FLOPS 


MC1666 
Dual Clocked R-S Flip-Flop 


tog = 1.6 ns typ (510-ohm load) 
= 1.8 ns typ (50-ohm load) 
Pp = 220 mW typ/pkg (no-load) 


MC 1670 
Master-Slave Type D Flip-Flop 


(9) 5 S 


(11) 7C1 
(14) 9 C2 


(15) 11 D 


(8) 4 R 


fTog = 350 MHz typ 
Pp = 220 mW typ/pkg (no load) 


MC 1668 
Dual Clocked Latch 


(9) 5 


(10) 6 


(11). 2 


(8) 4 
(16) 12 


(15) 11 


(14) 9 


(1) 13 


= 1.6 ns typ (510-ohm load) 
= 1.8 ns typ (50-ohm toad) 
= 220 mW typ/pkg (no-load) 


MC 1690 
UHF Prescaler Type D Flip-Flop 


(11) 7C1 - 
(14) 9 C2 
(15) 1101 me 
(16)12 D2 


fTog = 500 MHz min 
Pp = 200 mW typ/pkg (No Load) 





LOGIC DIAGRAMS (continued) 


COUNTERS 


MC 1654 
Binary Counter 


Clock 1 15 O 
Clock 2 20 


Reset 


*PD = 750 mW typ/pkg 
Operating Frequency = 325 MHz typ 


* Requires special heat sink |ERC LIC 214A2WCB or equivalent. 


MC 1678 
Bl-Quinary Counter 


SO 14 QOoO 13 


Clock 15 


Reset 9 O 


“PD = 750 mW typ 
Toggle Frequency = 350 MHz typ 


* Requires special heat sink [ERC LIC 214A2WCEB or equivalent. 
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LOGIC DIAGRAMS (continued) 


COUNTERS (cont.) 


MC1696 
1-GHz Divide-By-Ten 
Counter 


Vcec1 =Pin4 
Vec2= Pin 5 
VEE1 = Pin 13 
VeEE2= Pin 12 
Bias Point = Pin 1° 


Clock 16 


Enable 2 


frog = 1.2 GHz typ 
Po = 650 mW typ/pkg (No Load) 
Output Rise and Fall Times = 1.0 ns (20% to 80%) 


* This bias point permits capacitive decoupling for 
ac performance enhancement. 





SHIFT REGISTER 


MC1694 
4-Bit Shift Register 


FLIP-FLOP TRUTH TABLE 


[INPUTS [OUTPUT 
[oT CTR] S| On _ 


ie) 
0 
ie) 
0 


*Output State 


Undefined aes : 
Total Power Dissipation = 750 mW typ/pkg 


Shift Frequency = 325 MHz typ 
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LOGIC DIAGRAMS (continued) 


MULTIVIBRATOR 


MC1658 
Voltage-Controlled 
Muthtivibrator 








Bias Filter 120 


Input Filter 130 


Vcc =Pin1 
Vec2 =Pin5 
Vee = Pin6 


Operating Frequency = 150 MHz typ 
Pp = 125 mW typ/pkg 


COMPARATOR 


MC1650 
MC1651 
Dual A/D Comparator 





Via (10) 6 
V2a (9) 5 


Ca (8) 4 


Vip (16) 12 - 
Vapb (15) 11 


Ch (1) 13 


tod = 3.5 ns typ (MC1650) 
3.0 ns typ (MC1651) 
Pp = 330 MW typ/pkg (No load) 


Vec = +5.0 V = Pin 7,10 - (11), (14) 
Veg = -5.2 V = Pin 8 (12) 
Gnd = Pin 1, 16 (4) (5) 


Emitter Coupled Oscillator 


Vcc = Pins 1, 14 
Vee = Pins 7,8 


Operating Frequency = 225 MHz typ 
PD = 150 mW typ/pkg 
(+5.0 Vdc Supply) 
L, C, Cp are externat components. 
Cp is a varactor diode. 





RECEIVER 





MC1692 
Quad Line Receiver 


(8) 
(9) 
(11) 
(10) 
(14) 10 
(15) 11 
(1) 12 
(16) 13 


tog = 0.9 ns typ (510-ohm load) 
1.1 ns typ (50-ohm !oad) 
Pp = 220 MW typ/pkg (No load) 
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MECL 10,000 
Ml [3 (C L INTEGRATED CIRCUITS F ROM MOTOROLA M [3 (C [L 


MC 10,100/10,200 Series (-30 to +85°C) 
MC10,500/10,600 Series (-55 to +125°C) 





MECL 10,000 has an excellent speed-power product, Circuit design with MECL 10,000 is unusually con- 
has relatively slow rise and fall times, and transmission- venient. The differential amplifier input and emitter- 
line drive capability. The combination of versatile logic follower output permit high fanout, the wired-OR option, 
functions and the 2.0 ns propagation delay make MECL and complementary outputs. MECL III is directly com- 
10,000 a versatile family for data handling and processing patible with MECL 10,000, and can be used to extend the 
systems. speed capability of the MECL 10,000 series. 

sae MM vasscencace oo ZZ conmnncncnce 
ASE 623 CASE 648 4 CASE 650 
c lt LLL 





P SUFFIX 
PLASTIC PACKAGE 
CASE 649 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


AL SUFFIX 
CERAMIC PACKAGE F SUFFIX 


EASE S20 CERAMIC PACKAGE 


CASE 652 





FUNCTIONS AND CHARACTERISTICS (Vcc = 0, Veg = -5.2 V, Ta = 25°C) 


-30 to +85°C | -55 to +125°C 



















Power Dissipation 
mW 
typ/pkg* 


Propagation 
Delay 
ns typ 







MC10100 


Quad 2-Input NOR Gate With Strobe 

mcro102 | _MC10502 

wcro108 | _McTOBO4 
Mc 10506 | 


MC 10507 
MC10509 


MeIOTN 
Me10173 


Quad Line Receiver MCc10115 MC 10515 620,648,650 
Triple Line Receiver MC10116 MC10516 | 2. 8S sST:s«B 20,648,650 


Dual 2-Wide 2-3-Input OR-AND/OR-AND- MC10117 MC10517 620,648,650 
"INVERT Gate 

Dual 2-Wide 3-Input OR-AND Gate MC10118 MC10518 | 230d 00S s«|s«6 20,648,650 
4-Wide 4-3-3-3-Input OR-AND Gate MC10119 mc10519 {| 2. | i100—S—sts«€ 20,648,650 


Triple 4-3-3-Input NOR Gate MC10106 
Triple 2-Input Exclusive OR/Exclusive NOR MC10107 






620,648,650 


iY 
~ 


620,648,650 





4-Wide OR-AND/OR-AND-INVERT Gate MC10121 MC10521 620,648,650 
Friple 4-3-3-Input Bus Driver MC10123 


Quad MTTL to MECL Translator MC10124 © MC 10524 620,648,650 

Quad MECL to MTTL Translator MC10125 MC 10525 620,648,650 
0 
750 


~ 


ieee es 
[Dual MECL to MOS Translator ONT 
[purer Sd ctr 
[aud gus Recover —SSSSSCSCSC~*dtC cto P 
[ual Muliplexer With Latchand Common Rew | weroraz | — ‘| 
[Muripiexer win Care «eT 


Universal Hexadecimal Counter MC10136 MC 10536 f = 150 MHz 


L. suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package 
(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC10500F = Ceramic F lat Package.) 


*External Load Power not included. 


620,648,650 
620,648,650 
620,648 
620,648,650 
620,648 
620,648,650 
620,650 







625 
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MALECIL 10.000 LOGIC DIAGRAMS 


Numbers in parenthesis denote pin numbers for F package (Case 650). 


FUNCTIONS AND CHARACTERISTICS (continued) 


























Delay mW 
-30 to +85°C | -55 to +125°C ns typ typ/pkg* 


Universal Decade Counter MC10137 MC10537 f = 150 MHz 


McTOT3S 
64-Bit Random Access Memory (90 22) MCM10140 


620,650 





37 


°o 


620,690 
620,648,650 


taccess = 15 (max) 





MC10541 


| 
my 
o 
3 
i) 


64-Bit Random Access Memory (50 2) MCM10142 x) 


Four-Bit Universal Shift Register MC10141 


taccess = 


tAccess = 10 
taccess = 30 (max) 


8 x 2 Multiport Register File (RAM) MCM10143 






620,690 


256-Bit Random Access Memory MCM10144 


taccess = 10 


~— | 


taccess 
Quad Latch MC10153 
MC10560 
McC10561 


MC 10562 


620,648 650 
620,648,650 
620,648,650 


MC 10160 


[awedtee CS 
; 620,648,650 
: 620,648 


MC 10564 


8-Line Multiplexer MC10164 


~“ 
oO 


= ; 

oO 
I 
N 
° 


64-Bit Register File (RAM) MCM10145 
128-Bit Random Access Memory MCM10147 


64-Bit Random Access Memory (50 $2) MCM10148 
1024-Bit Programmable Read Only Memory MCM10150 


5-Bit Magnitude Comparator 
Quad Latch MC 10168 


Dual Binary To 1-4 Decoder (Low) MC10171 
Dual Binary To 1-4 Decoder (High) MC10172 


620,648,650 
620,648,650. 
620,648 
620,650 


MC 10571 
MC 10572 


N 


7 


on 


Quad 2-Input Multiplexer/Latch MC10173 


Dual 4 To 1 Multiplexer MC10174 MC 10574 
mcvoi7s | M1575 
Hex ‘’D’’ Master-Slave Flip-Flop MC 10176 


f = 250 MHz 


Triple MECL to NMOS Translator MC10177 


620,648,650 
620,648,650 


623,649,652 


MC 10579 
MC 10580 
MC 10581 


3.0 (Cn,P) 4.0 (G) 


Look-Ahead Carry Block MC10179 
Oual High Speed Adder/Subtractor MC 10180 


See Logic Diag. 
See Logic Diag. 575 


8-Input Priority Encoder MC10165 


4-Bit Arithmetic Logic Unit/Function Generator MC 10181 
2-Bit Arithmetic Logic Unit/Function Generator MC 10182 


Error Detection-Correction Circuit MC 10193 


MevO197 
Mc10270 


High Speed 2 x 1 Bit Array Multiplier Block MC 10287 oe 


@) L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package 
(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10SOOF = Ceramic Flat Package.) 


620,648,650 
620,648,660 


f = 225 MHz 270 





*Load Power not included 
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LOGIC DIAGRAMS 


GATES 


MC 10100 
Quad 2-Input NOR Gate 
With Strobe 


PD = 25 mW typ/gate (No Load) 
tog = 2.0 ns typ 


MC10103 
Quad 2-Input 
OR Gate 


Pp = 25 mW typ/gate (No Load) 
tod = 2.0 ns typ 


MC 10106 
MC 10506 
Triple 4-3-3-Input NOR Gate 


4 

(9) 5 

(10) 6 
(11) 7 
(13) 9 
(14) 10 
(15) 11 
(16) 12 
(1) 13 

(2) 14 


Pp = 30 mW typ/gate (No Load) 
tog = 2.0 nstyp 


MC10101 
MC10601 
Quad OR/NOR Gate 


(8) 4 
(11) 7 
(14) 10 
(1) 13 


(16) 12 


Pp = 25 mW typ/gate (No Load) 
tod = 2.0 nstyp 


MC 10104 
MC 10504 
Quad 2-input AND Gate 


(8) 4 

com 07 
(10) 6 

(11) 7 S| iv) 
(14) 10 
(18911 aD es 


(16) 12 a 9 (13) 


Pp = 35 mW typ/gate (No Load) 
tod =2.7 nstyp 


MC 10107 
MC 10507 
Triple 2-Input Exclusive 
OR/Exclusive NOR 


(3) a5 uf 2 (6) 
(9) on). (7) 
(13) 9 17 (15) 
(11) ee TS 
(2)14 12 (16) 
oo ees 

Z= (A @B)+ (A@B) 

= (A @B)+(Ae@B) 


Pp = 110 mW typ/pkg (No Load) 
tod = 2.5 nstyp 
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MC10102 
MC 10602 
Quad 2-Input NOR Gate 


*) s___) =? © 
me _—_~) >> (7) 
(11) 7 
(14) 10 
ass a er (2) 
(16) 12 15 (3) 


Pp = 25 mW typ/gate (No Load) 
tog = 2-0nstyp 


MC 10105 
MC 10505 
Triple 2-3-2 input OR/NOR Gate 


(8) 4 3 (7) 
(9) 5§ (6) 

{13) 9 
(10) 

(14) 10 
7 (11) 

(15) 11 
(1) 13 14 (2) 
(16) 12 15 (3) 


Pp = 30 mW typ/gete (No Load) 
tpg = 2.0 nstyp 


MC10109 
MC 10609 
Dual 4-5-Input 
OR/NOR Gate 


(8) 
(9) 
(10) 
(11) 


(13) 9 
(14) 10 

14 (2) 
(15) 11 

15 (3) 
(16) 12 
(1) 13 


Pp = 30 mW typ/gate (No Load) 
tpg * 2.0 ns typ 


(7) 





LOGIC DIAGRAMS (continued) 


GATES (continued) 


MC10110 
MC10210 

Dual 3-Input 3-Output 
OR Gate 


\2 
13 
14 


Pp = 160 mw typ/pkg (No Load) 
MC 10110 

tod = 2.4 ns typ 

MC 10210 

tog = 1.5 ns typ 


MC 10113 
Quad Exclusive 
OR Gate 


Pp = 175 mW typ/pkg (No Load) 
tod = 2.5 ns typ 


MC 10118 
MC 10518 
Dual 2-Wide 3-Input 
OR-AND Gate 


(7) 3 

(8) 4 

(9) 5 
(10) 6 
(11) 7 
(13) 9 
(14) 10 
(15) 11 
(16) 12 
(1) 13 
(2) 14 


*Collector Dot 
PD = 100 mW typ/pkg (No Load) 
tod = 2.3 ns typ 


MC10111 
MC 10211 

Dual 3-Input 3-Output 
NOR Gate 


9 V3 


10 14 
11 


Pp = 160 MW typ/pkg (No Load) 
MC10111 

tod = 2.4 ns typ 

MC10211 

tpg = 1.5 ns typ 


MC10117 
MC10517 
Dual 2-Wide 2-3-Input 
OR-AND/OR-AND-INVERT 
Gate 


Y=(A+B)e(C+O+E) 


X= (A+B) e(C+D+E) 


Pp = 100 mW typ/pkg (No Load) 
tod = 2.3 ns typ 


MC 10119 
MC10519 
4-Wide 4-3-3-3 Input 
OR-AND-Gate 


(7) 3 
(8) 4 
(9) 5 
(10) 6 
(11) 7 
(13) 9 
(14) 10 
(15) 11 
(16) 12 
(1) 13 
(2) 14 
(3) 15 


*Collector Dot 
Pp = 100 mV type/pkg (No Load) 
tod > 2.3 ns typ 





LOGIC DIAGRAMS (continued) 


GATES (continued) 


MC10121 
MC10521 
4-Wide 
OR-AND/OR-AND-INVERT 
Gate 


(11) 7 
(13) 9 


(14)10 


(15)414 
(16)12 


Pp = 100 mW typ/pkg (No Load) 
tog = 2.3nstyp 


MC10197 
Hex AND Gate 


Pp = 200 mW typ/pkg (No Load) 
tod = 2.8 ns typ 
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MC 10195 
Hex Inverter/Buffer 


Pp = 200 mW typ/pkg (No Load) 
tog = 2.8 ns typ 


MC 10212 
High Speed Dual 3-Input 
3-Output OR/NOR Gate 


Vec1= 1,15 
Vcc2 = 16 
Vee =8 
Pp = 160 mW typ/pkg (No Load) 
tog = 1.5.8 typ (All Outputs Loaded) 





LOGIC DIAGRAMS (continued) 


TRANSLATORS 


MC 10124 
MC 10525 
Quad MTTL to MECL Translator 


(9) 5 
(10) 6 
(11) 7 


4 (8) 
2 (6) 
3 (7) 
1 (5) 
12 (16) 
15 (3) 
13 (1) 
14 (2) 


(14) 10 


(15) 11 


PD = 380 mW typ/pkg (No Load) 
tod =3.5nstyp 


RECEIVERS 


MC 10114 
MC 10514 


Triple Line Receiver 
(8) ae (pas (6) 
(9) 5 3(7) 
(13) ae Se (10) 
(14) 10 7 (11) 
(16) ea ee, 14 (2) 
(1) 13 15 (3) 


Lg (48) 
VeB 


tod = 2.4 ns typ (Single Ended Input) 
tpd = 2.0 ns typ (Differential Input) 
Pp = 145 MW typ/pkg (No Load) 


D3 40 


Hysteresis 
Control 50 
Clock 110 
Reset 100 
Strobe 120 


MC 10125 
MC 10525 
Quad MECL to MTTL Translator 


(6) 2 
(7) 3 
(10) 6 
(11) 7 


(14) a Pa 
12 (16) 
(15) 11 
ase Rees 
Ves 


4 (8) 


5 (9) 


(2) 14 


(3) 15 13 (1) 


1 (5) 


Pp = 380 MW typ/pkg (No Load) 
tod = 4.5 nstyp (50% to 


+1.5 Vdc out) 


MC 10115 
MC 10515 
Quad Line Receiver 


(8) 4 

a Perr 
(11) 7 
90) 6 td I 
(14) 14 (2) 
(15) 11 
(1) 13 
(16) 12 


Pp = 110 mW typ/pkg (No Load) 
tod = 2.0 ns typ 


MC10129 
Quad Bus Receiver 


MC 10127 
Dual MECL to MOS Translator 


13 9 
1 \ 
yr 
Vcc = Gnd = Pins 1, 2, 15, 16 
VEE =Pin8 
Vss = Pins 7,9 





MC 10116, MC 10516 
MC 10216, MC 10616 
Triple Line Receiver 


(9) 5 3 (7) 
(13) 9 ae (10) 
(14) 10 7 (11) 
(1) 13 15 (3) 
== 11 (15) 
MC10116,MC10516 VeB 
Pp = 85 mW typ/pkg (No Load) 
tod =2.0nstyp 
MC10216, MC10616 
Pp = 100 mW typ/pkg (No Load) 
tod = 1.8 ns typ 


Pp = 750 mW typ/pkg (No Load) 
tod = 10 ns typ 
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LOGIC DIAGRAMS (continued) 


FLIP-FLOPS 


MC10131,MC10631 
MC10231 ,MC10631 


Dual Type D Master-Siave 
Flip-Flop 


g RS TRUTH TABLE 


(11) 7 
(10) > 
7) 


MC10131, MC10531 
Pp = 235 mW typ/pkg (No Load) 
f = 160 MHz typ 


MC10231, MC10631 


R2 (1 
(1) 13 Pp = 270 mW typ/pkg (No Load) CLOCKED TRUTH TABLE 
f = 225 MHz typ 
(15) 11 i. 


R1 (8) 
Ce (13) 


(14) 10 @ = Don't Care 


C=CeE+Ce. 


$2 (16) 12 


MC10135 MC 10176 

MC 10535 Hex ‘’D’’ Master-Slave Flip-Flop 
Oual J-K Master-Slave 

Flip-Flop 


R-S TRUTH TABLE 
$1 (9) § 


J1 (11) 7 
K1(10) 6 


Ri (8) 4 N.D. = Not Defined 


C(13) 9 


§$2(16)12 = 
J2(14)10 @ = Don't Care. 

*A clock H is a clock 
R2(15)11 14 a4 transition from a low 


to a high state. 


CLOCK J-K TRUTH TABLE* 


R2 (1) 13 
“Output states change on 
positive transition of clock 
for J-K input-condition 
present. Clock 9 


Pp = 280 mW typ/pkg (No Load) Pp = 460 mW typ/pkg (No Load) 
frog = 140 MHz typ frog = 150 MHz typ 
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LOGIC DIAGRAMS (continued) 


DRIVER 


MC10123 MC10128 
Triple 4-3-3 Input Bus Driver Bus Driver 


Clock o 


Reset , 
Disable 1 o 
Disable 2 © 


D2 °0 


Strobe co 
Pp = 310 MW typ/pkg (No Load) Control 2 


toa = 3.0 ns typ Pp = 700 mW typ/pkg (No Load) 
tod = 12 nstyp 





PARITY CHECKER 


(7) MC10160 
(B) MC10560 


3 
4 ‘ . 

ane 12-Bit Parity Generator-Checker 
6 
7 
9 


(10) Sum of 
(11) High Level 
Inputs 
(13) 
(14)10 ante) | even | tow | 
(48)11 [odd High _| 


(16) 12 


(1) 13 Pp = 320 mW typ/pkg (No Load) 
(2)14 tod =5.Onstyp 
(3) 15 





‘ENCODER 


MC 10165 
8-Input 


Priority Encoder TRUTH TABLE 


Oo 
> 
+ 
> 
2 
v 
Cc 
ar 
n 
O 
Cc 
+ 
Uv 
Cc 
par 
” 


cererereelS 
reerezecele. 
rerezecee|? 
reezessee|g 
rrresssoelg 
rtessssoe|% 
rarzrrzrz|g 
rrgzgecec|g 
cagrearer|o 


rFrerereereeeerereg 
FrFrerererris 


¢ = Don’t Care Pp = 545 mW typ/pkg 


tog = 7.0 ns typ (Data to Output) 
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rargraraele, 


LOGIC DIAGRAMS (continued) 


DECODERS 


MC 10161 MC 10162 
MC 10561 MC 10562 
Binary To 1-8 Decoder Binary To 1-8 Decoder 


TRUTH TABLE TRUTH TABLE 


NABLE INPUTS OUTPUTS 
[ors [oureurs 
res €|c[e] a] ao[ar]a2 [a3] a4] os] 06] a7 OLE:] | a [A | ofan] a2] aa] o«| cxf ae] or 


H L 


errrrrrerce 
rerrrrrerer 
eesTIIIerre 
eeriIrrirwire 
eerririrerir 
IrIrrrzzigie 
ITIITIITIIIITI. 
ILTIILIIIE-E- TIT 
ITIITITIIC ITT 
IrIrrreimrrimree 
IrIrTIrTIerIrIIIgIT 
IrTIrTrFrIrrige 
rrIrrIr~TrrT1siségT 
@Irerrerrerece 
eeTrIiiirrce 
9S TIrPrIIere 
eerrririricr 
For Eee re Re 
rPrereerrereiecr 
rrerreereier 
Crrerrer irre 
PFrereeredtrrere 
errerilrrere 
Prreierrerere 
errlrrerererer re 


® = Don’t Care 
Q Don't Care 


Pp = 315 MW typ/pkg (No Load) Pp = 315 mW typ/pkg (No Load) 
tog = 4.0 ns typ tod ™ 4.0 nstyp 


MC 10171 MC10172 
Dual Binary To 1-4 Decoder Dual Binary To 1-4 Decoder 
(Low) 


fo) 
Cc 
4 
<3 
Cc 


zexezzz( 
reczzze|Bl5 
: o|” 


rIrriri"9d 8 
a 


LS) 


zezrazz/Q 


¢@ = Don't Care 


Pp = 325 mW typ/pkg(No Load) Pp = 325 mW typ/pkg (No Loed) 
tod = 4.0nstyp tog = 4.0 ns typ 
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LOGIC DIAGRAMS (continued) 


DATA SELECTORS/ MULTIPLEXERS 


MC 10132 MC 10134 
Dual Multiplexer With Dual Multiplexer with Latch 


Latch and Common Reset 


Pp = 225 MW typ/pkg Pp = 225 MW typ/pkg 
(No Load) (No Load) 
tod = 3.0 ns typ tod = 3.0ns typ 


@ = Don’t Care 
C= Ce +Co 


rIrIrir rezr|Q| 
£ 
a be 


MC 10164 MC 10173 
MC 10564 Quad 2-Input 


8-Line Multiplexer Multiplexer/L atch 


X1 (9) 5 
X2 (8) 4 
X3 (7) 3 Pp = 310 mW typ/pkg 
Q (No Load) 
x4 (15)11 tod = 3.0 ns typ/pkg 


X5 (16) 12 


030 11 


ADDRESS INPUTS 


L L 
L H 
H L 
H H 
c L 
L H 
H L 
H H 
ae ae 


031 10 


Clock 7 
TRUTH TABLE 


L L p01 (No Loed) 
o H Q0,, sa 


? = Don’t Care @ = Don't Care 


sper Cerere 
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LOGIC DIAGRAMS (continued) 


DATA SELECTORS/MULTIPLEXERS 


(continued) 


MC10174 
MC 10574 
Dual 4 to 1 Multiplexer 


x0 (7) 3 
X1 (9) 5 
X2 (8) 4 


X3 (10) 6 





tod =3.5nstyp 
(Data to output) 
Pp = 305 mW typ/pkg 
(No Load) 


Pp = 155 mW typ/pkg 
tod =2.5 nstyp 













YO (1) 13 


v1 (15) 11 





Ce2 (15) 11 
Y¥2 (16) 12 D2 (14) 10 
Y¥3 (14) 10 


S2 (16) 12 


@ = Don't Care. 





MC10175 
MC10575 
Quint Latch 











MC 10133 
MC 10533 
Quad Latch 


MC 10153 
Quad Latch 













Pp = 310 mW typ/pkg (No Load) 
tod =4.0nstyp 
TRUTH TABLE 


Pp = 310 mW typ/pkg (No Load) 
tod = 4.0 ns typ 


TRUTH TABLE 


Pp = 400 mW typ/pkg(No Load) 
tod = 2.5 nstyp 
TRUTH TABLE 


[B [eo] cr] Reto ny 
L L L 











LiL 

HY L L L H 

o|H| oO L Qn 

o|¢ H L Qn 
@ = Don’t Care a eal nm L 
C=Cc+Ce O1O@)H] H L 






LOGIC DIAGRAMS (continued) 


SHIFT REGISTERS 


MC 10141 
MC 10541 
Four-Bit Universal Shift Register 


TRUTH TABLE 


OUTPUTS 
[st_[ 82 | OPERATING MODE [G0nr4] O¥ne1] O2nei [Onn 


Parallel Entry 


* Outputs as exist after pulse appears at '’C’’ input with input conditions 
as shown. (Pulse = Positive transition of clock input). 


| oo | or | 2 | 
| Qin | 2n | O3n | 
OL | a0, | tn | 
[20m | tn | O2n 


PD = 425 mW typ/pkg 
f shift = 200 MHz typ 


MC 10163 e MC 10193 
Error DetectionCorrection 
Circuit 


MC 10163 LOGIC DIAGRAM MC 10193 LOGIC DIAGRAM 


IBM CODE MOTOROLA CODE 
PO, = 81, B2, B4, B7 P1 = 81, B3, BS, B7 
POg = BO, B3, 85, B6 P2 = B2, B3, B6, B7 
P1 = 61, B3, B5, B7 P3 = B4, BS, BE, B7 
P2 = B2, B3, B6, B7 P4 = B1, B2, B4, B7 
P3 = B4, BS, B6, B7 P5 = Byte (BO, 1, 2, 3, 4, 5, 6, 7) 


Pp = 520 mW typ/pkg (No Load) Pp = 520 mW typ/pkg (No Load) 
tpg = 5.0 ns typ tpg = 7.5 ns typ (Pin 7 to Pin 2) 
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LOGIC DIAGRAMS (continued) 


COUNTERS 


MC 10136 
MC 10536 
Universal Hexadecimal 


(14) 10 
(1) 13 
(16) 12 
(15) 11 
(10) 6 
(9) § 
(13) 9 


Pp = 625 MW typ/pkg (No Load) 
feount = 150 MHz typ 


Counter 


SEQUENTIAL TRUTH TABLE® 
INPUTS 


CrIeriecece 
PeerejyrrwrzrrTicrire 
esseeolrocol(soor 
eesol(reselsoer 
eeoeel| r-eeseleoer 
xrerer|[reir: 
zrrerirrwrres 
Irxrxryexrxrxr[er4oe 


rIricr 


@ = Don't care. 
*Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
** A clock H is defined as a clock input transition from a low to 
a high logic level. 


MC 10137 
Universal Decade 


Counter 


Operating Mode 


Oecrement (Count Down) 


Hold (Stop Count) 


Pp = 625 MW typ/pkg (No Load) 


MC 10138 
Bi-Quinary Counter 


COUNTER TRUTH TABLES 


BCO 
(Clock connected to C1 
and QO connected to C2) 


BI-QUINARY 
(Clock connected to C2 
and Q3 connected to C1) 


Pp = 370 mW typ/pkg (No Load) 
ftog = 150 MHz typ 


SEQUENTIAL TRUTH TABLE* 
INPUTS OUTPUTS 


Carry | Clock Carry 
n ee Out 
af HE aE He {E{E]§ 


H 
H 


e80Z 
eoex 
eeo 
reer 
rir 
rer 


e617 9080909 
e017 98009 
Sir eee90 
8 0/- 8090 8080/8 60 


Ss 


H 
La] 
H 
H 
H 
4 
H 
u 
L 
L 
L 


L 
L 
L 
L 
L 
L 
H 
L 


2° 
c 


¢ 


@ = Don't care. 
*Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
** A clock H is defined as a clock input transition from a low to 
a high logic level. 


MC 10178 
Binary Counter 


_ 
as 


TRUTH TABLE 


INPUTS | ouTPuTs — | 
LR | so] si [sz] s3[c1] cz] ao] ai] a2] a3] 


HPOEP Ee Pete fofefetete 
H H| HI] @tlotlH] Ht] atx 
L H 1 o No Count 
b @,H No Count 

tte 


ere 
er 
cr 


a = 
OOINGAQAN 


Pp = 370 mW typ/pkg 
(No Load) 
ftog = 150 MHz (Typ) 


eeererrrererereeee 
rexrrexrerrxreirgrrirer 
IITTIAIIeE ere rere 


L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
u 
L 
L 
L 
t 


TrererwrIrre wre r II 
Trrrreererryzgyrrxgrrere 





meeeeeereereerecerel(eeres 


Prrerrreerrrerrereere 


@= Don’t Care 

Clock transition from V, L to Vin 
may be applied to C1 or C2 or both 
for same effect. 
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LOGIC DIAGRAMS (continued) 


“ADDER AND ARITHMETIC FUNCTIONS 


MC10179 
Look-Ahead Carry Block 


PD = 300 mW typ/pkg 
tod = 3.0 ns typ (Carry, Propagate) 
4.0 ns typ (Generate) 


MC 10180 MC10181 
MC 10580 MC 10581 


Dual High Speed 4-Bit Arithmetic Logic 
Adder/Subtractor Unit/Function Generator 


(19) 13 

(21) 15 

Pp = 360 mW typ/pk an 
= t 

o as a (20) 14 

tpa (typ) SO $1 S2 $3 


AO to SO = 4.5 ns 


AO to Cour = 4.5 ns (2) 20 ov 
(24) 18 


(1) 19 F2 
(22) 16 
(17) 11 
(16) 10 
(15) 9 
Positive Logic Only (4) 22 
A'=A @) Selig =A@Selp (5) 23 
B'=B © Seig=B © Selg 
FUNCTION SELECT TABLE 
mh Dn | S=Apuee ee eae ae 


| oH | tb | S=AminusB Alto Pg =5.0ns 
pt | WH | S=BminusA | Al to Gg = 4.6 ns 


S =O minus A minus B Al to Cnh+4 = 5.0 ns 


F3 
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LOGIC DIAGRAMS (continued) 


ADDER AND ARITHMETIC FUNCTIONS (continueg) 


Mc10182 
2-Bit Arithmetic Logic 
Unit/Function Generator 


Pp = 575 mW typ/pkg (No Load) 
tod (typ): Ail to F = 7.5 ns 
Ch tO Ca+Q2 = 2.7 Ns 
Alto Pg = 6.5ns 
Al to Gg = 5.5ns 
Al to Cn42 = 7.0 ns 


MC 10287 
High Speed 
2x 1 Bit Array Multiplier 


400 mW typ/pkg (No Load) 
: (Outputs loaded 1k22 to Veg) 

CO to C2 1.7 nstyp 

a0 toC2 2.8 

a0 to SO 2.7 

bO to SO 3.1 

a0toS1 3.9 

bOto S1 4.4 

MO to S1 8.7 


ol Ol wa| ow] 
_ _ —_ 


Voc = Pin 16 
Veg = Pin8 


ee 
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LOGIC DIAGRAMS (continued) 


MEMORIES 
MCM10143 


8 x 2 Multiport Register 
File (RAM) 


Read Enable 


Write Enable 
Data 


Data 
Output 
Lines 


Address 
Lines 


Write Enable 
Data 


Read Enable 
Clock 
pd: 
Clock to Data out = 5 ns (typ) 
(Read Selected) 
Address to Data out = 10 ns (typ) 
(Clock High) 
Read Enable to Data out = 3.5 ns (typ) 
(Clock high, Addresses present) 


Pp = 610 mW typ/pkg (No Load) 


Veco = Pin 1 

Veci = Pin 23 
Vec= Pin 24 
Vee = Pin 12 


MCM 10145 
64-Bit Register File 
(RAM) 


Chip Enable 


Address 
Lines 


Data 
Output 
Lines 


Data Inputs 
Lines 


Write Enable 


Voc = Pin 16 
VeE=Pin8 


PD = 625 mw typ/pkg (No Load) 
Access Time = 10 ns typ 


MCM10140 (90 2) 

MCM10142 (50 2) 

MCM10148 (50 2) 
64-Bit Random Access Memory 


The Chip is enabled 


Address Inputs 


A3 A4 AS A6 


Address 
Buffer/ 
Decoder 


6| 7 
1/ 


9 10 
16 Decoder 


when CE1 and CE2 
inputs are at positive 


Pp = 420 mW typ/pkg 
taccess = 15.18 (max) MCM10140, MCM10148 
= 10 ns (max) MCM10142 


logic ‘ 


‘0"’ 


Enable 
Buffer 


Output 


Data Out O Buffer 


Write 
and 
Data Input Buffer 
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LOGIC DIAGRAMS (continued) 


MEMORIES (continued) 


MCM10144 
256 Bit Random 
Access Memory 


Oata Out Chip 
Buffer Enable 


Sense 
Amplifier 
Vcc = Pin 16 
Vee = Pins 
taccess = 30 ns (max) (Address Inputs) 
32x8 


Memory Cell 
Array 


Word Address Buffer/ 
1/32 Decoder 
Write And 
Data In Buffer 


TRUTH TABLE 


Bit Address Buffer/ 
1/8 Decoder 


Sc a 


MCM10147 
ehionEneble 128 Bit Random 
Chip Enable Access Memory 


Address 


TRUTH TABLE 


Data Input 


Read/Write 
Enable 


Pp = 415 mW typ/pkg (No Load) 
taccess = 10s typ (Address Inputs) ¢ = Don't Care 
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LOGIC DIAGRAMS (continued) 


MEMORIES (continued) 


MCM10150 
1024-Bit Programmable 
Read Only Memory 


32 x 32 
Array and 
Associated Orivers 


Output 





COMPARATOR 


MC10166 
5-Bit Magnitude 
Comparator 


TRUTH TABLE 


Bes 
et) 


[word a<woras [4 | 1 


Pp = 440 mW typ/pkg (No Load) 
tod = Data to output 6.0 ns typ 
E to output 2.5 ns typ 
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MECL 10,000 series 


' QUAD 2-INPUT NOR GATE 
WITH STROBE 


MCI10100 





Advance Information 


The MC10100 is a quad NOR gate. Each gate has 3 
inputs, two of which are independent and one of which is 
tied common to all four gates. Input pulldown resistors 
eliminate the need to tie unused inputs to a voltage 
supply. Open emitter outputs permit wire-ORing and 
direct connection to busses. 













Pp = 25 mW typ/gate (No Load) 
tod = 2.0 ns typ 










POSITIVE LOGIC 






NEGATIVE LOGIC 






Vceci= Pin 1 


10 Vcc2 = Pin 16 10 
a Vege = Pins 14 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ 0.2ns 
(20 to 80%) 


All input and output cables to the 

scope are equal lengths of SO-ohm =o Veg = -3.2 Vdc 
coaxial cable. Wire length should 

be < 1/4 inch from TPj, to input 

pin and TPoyt to Output pin. 


Unused outputs connected to 
a 50-ohm resistor to ground. 


50-ohm termination to 
ground located in each 
scope channel input. 





See General Information Section for packaging and maximum ratings. 
This is advance information and specifications are subject to change without notice. 
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ve 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 





than 500 linear fpm is maintained. Outputs 4 2 
are terminated through a 50-ohm resistor to 5 
-2.0 volts. Test procedures are shown for 6 3 
only one input and one output. The other Z L SUFFIX 
inputs and outputs are tested in the same 10 <4 CERAMIC PACKAGE 
manner. 11 CASE 620 

12 15 

13 














TEST VOLTAGE VALUES 
(Volts) 


Vittmax | Vitmin| VinAmin VitAmax 


aon | anaeo calm caer ea 
“0.810 | -1.850| -1.105 | -1.475 | -52_| 


| -0.700 | -1.825{ -1.035 | -1.440 | 5.2 


= MC10100L Test Limits TEST VOLTAGE APPLIED TO 


fe a PINS LISTED BELOW: Vee) 


[Power Supply Oran Current | te [8 | - | - | - |» |» | - | - [maa] - | - | - | - | 8 | 106 | 


Input Current 245 uAdc 
470 uAdc 
wAdc 
Logic ‘’1'' Output Voltage -1.060 | -0.890 } -0.960 -0.810 | -0.890 | -0.700 | Vdc bans 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 | Vdc 
Logic “O” Output Voltage -1.890 | ~1.675 | -1.850 -1.650 | -1.825 Vdc 4,5,9 
-1.890 | ~-1.675 | -1.850 -1.650 | -1.825 Vde | 9,10,11 
2 
2 








@ Test 
Temperature 


-30°C 
+25°C 
+85°C 




















ooo 


oo 






—“!£—— © | © 






_ 7 Be BBE 1h 


ooo 





Logic ‘’O0’’ Threshold Voltage VOLA | 9 1 i 
9 
: 
saanneTe 















(50-ohm toad) 
Propagation Delay 








Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 


*tndividually test each input applying Viv or VIL to input under test. 


(PANU!IIU0S) QOLOLOW 


MECL 10,000 series 


QUAD OR/NOR GATE 





MCI10101 


The MC10101 is a quad 2-input OR/NOR 
gate with one input from each gate common to 
pin 12. Input pulldown resistors eliminate the 


POSITIVE LOGIC NEGATIVE LOGIC need to tie unused inputs to an external supply. 


Pp = 25 mW typ/gate (No Load) 
tog = 2.0 ns typ 
Output Rise and Fall Time: 


= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 


Vec1= Pin 1 
Vec2 =Pin 16 
VEE =Pin8s 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Voc1 = Vcc2 
To Channel ‘‘A”’ +2.0 Vde 
PROPAGATION DELAY 


Channel 
“Be 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ O2ns 
(20 to 80%) 


Vout OR 


: : Unused outputs connected to 
SO One LeCmn eke nt0 a 50-ohm resistor to ground. - 
ground located in each 
scope channel input. es 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
din and TPoy¢ to Output pin. 


Vee = -3.2 Vdc 





See Genera! tnformation section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 





has been established. The circuit is in a 7 : 

test socket or mounted on a printed circuit ‘ 

board and transverse air flow greater than 

500 linear fpm is maintained. Outputs are i L SUFFIX 
terminated through a 50-ohm resistor to ° as CERAMIC PACKAGE 
-2.0 volts. Test procedures are shown for iM CASE 620 

only one gate. The other gates are tested bs - 

in the same manner. is 7 


TEST VOLTAGE VALUES 


Tee 

0890 | -1.890 | 1.205 | .-1.500 | 52 

-o810 | 1.880] 1.105 | 1475 
(Vcc) 
Gnd 


















@ Test 
Temperature 
-30°C 
+25°C 








i 


0.700 | 1.825 | -1095 [| -14a0 | 52 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












VILA max 


VIH max 
Power Supply Drain Current 


Input Current 


Logic ‘'1"’ 
Output Voltage 


Carag : ae 


Net eo 
4 
12 
4 
12 























Logic ‘’0"’ 
Output Voltage 








Logic ‘'1" 8 1,16 
Threshold Voltage t 
Logic ‘’0”’ 12 8 1,16 
Threshold Voltage 4 | 


Switching Times 
(SQohm load) 


Propagation Delay 


4 





Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


pecs feohepen _ 


On AN AON NH 





(panuiu0d) LOLOLOW 


L-€ 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series has been de- 





signed to meet the dc specifications shown 4 2 P SUFFIX 

in the test table, after thermal equilibrium 5 PLASTIC PACKAGE 
has been established. The circuit is in a 7 3 CASE 648 

test socket or mounted on a printed circuit 2 6 

board and transverse air flow greater than 10 14 

500 linear fpm is maintained. Outputs are 11 

terminated through a 50-ohm resistor to 13 15 

-2.0 volts. Test procedures are shown for 12 9 









only one gate. The other gates are tested 
in the same manner. 


TEST VOLTAGE VALUES 
(Volts) 













@ Test 
Temperewre | Vimax | Vitmin | Vitamin | Vitam _| 
ec [0800 | -1890_| -1.205 | -1.800_] 
vec | 0810 | 1.080 | -1.105 | _-1.475 | 
[0700 [-1.625 | -1.095 | _-1.440__ 





MC TOTOIE vest Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


VIHA min VILA max 






Power Supply Drain Current 


Input Current 


Logic ‘‘1" 
Output Voltage 


-_ 


J 
b | RH 










Logic ‘’O"’ 
Output Voltage 







<. > 




















Logic ‘1°’ 1,16 
Threshold Voltage 
Logic “0” -1.630 -1.595 Vdc 1,16 
Threshold Voitage -1.630 -1.595 
-1.630 -1,.595 
-1.630 -1.595 






Switching Times 
(50-ohm toad) 


Propagation Delay. 





2V +2.0V 


1,16 









Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 







fe 
d 
Co] «@— o| << 


-——— | 








1.0 2.0 2.9 ns 
1.1 3.3 





(panunuos) LOLOLOW 


MECL 10,000 series 
QUAD 2-INPUT NOR GATE 


MC10102 





The MC10102 is a quad 2-input NOR gate. 
Input pulldown resistors eliminate the need to 


tie unused inputs to an external supply. 
POSITIVE LOGIC NEGATIVE LOGIC 


Pp = 25 mW typ/gate (No Load) 
tod = 2.0 ns typ 
Output Rise and Fall Time: 

= 3.5 ns typ (10% - 90%) 

= 2.0 ns typ (20% - 80%) 


Vec1 =Pin1 
Vcc2 = Pin 16 
Vee =Pin8s 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vec1 = Vcoc2 
To Channel ‘'‘A”’ +2.0 Vdc © 


PROPAGATION DELAY 


Channel 
“BY” 


Pulse Generator 


Input Pulse 
tt =t- = 2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to 
ground located in each ape ees Sic et Vout NOR 
scope channel input. 


Unused outputs connected to 
All input and output cables to the a 50-ohm resistor to ground. 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoy_ to Output pin. Veg = -3.2 Vde 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 4 
500 linear fpm is maintained. Outputs are so? 
terminated through a 50-ohm resistor to : 

-2.0 volts. Test procedures are shown for , 

only one gate. The other gates are tested 





in the same manner. a L SUFFIX 
CERAMIC PACKAGE 
i ) 3 - CASE 620 
13 9 






TEST VOLTAGE VALUES 
(Volts) 



















@ Test 
fect 
-30°¢ [7 -0g00_| -1.800 | -1.205 | 100 | 5.2 | 








MC10102L Test Limits 








TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 















Power Supply Drain Current 


Input Current 


Logic “’ 
Aa Voltage 






Logic ‘‘0"’ 
Output Voltage 






Logic ‘'1' 
Threshold Voltage 






Logic ‘’0"’ 
Threshold Voltage 


Switching Times 
(50-ohm toad) Pulse Out -3.2V +2.0V 


= ail 





















Rise Time 
(20 to 80%) 

Falt Time 

(20 to 80%) 


(panuiuos) ZOLOLOW 


OL-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a a 
test socket or mounted on a printed circuit s___) a? 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are ? 
terminated through a 50-ohm resistor to “ 

P SUFFIX 


-2.0 volts. Test procedures are shown for ‘a 
only one gate. The other gates are tested u PLASTIC PACKAGE 


in the same manner. = > Sa CASE 648 
13 9 















@ Test 
Temperature 












-0.810 


& 
B)51s 


101 imit 
MC IOICEY Test Cimks TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Vie man Miwa min | Vitamax | Vee _| 












TEST VOLTAGE VALUES 
(Volts) 
Virimax | Vitmin | Vitamin | Vicamex | Vee 
0890 | -1.800_| -1.205 | -1.500 
(Vec) 
Gnd 


Power Supply Orain Current | te | 


Input Current 

Logic ‘1°’ VOH 
Output Voltage 

iis 


_ 


-~— 1 | rrr 
Wh Wn NO 







Output Voltage 












Threshold Voltage 


Logic ‘1°’ VOHA 12 — 
Threshold Voltage a 13 a : Me 
— 12 
= 13 f 
Logic “0 = 12 1,16 


Switching Times 
(50-ohm load) 


Propagation Delay 


















Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 






| runein | ruswout | -aav | voy | 
12 15 8 1,16 
15 
9 
9 
15 
9 
15 
9 


(panunuos) ZOLOLOW 


MC10103 


Advance Information 


The MC10103 is a high-speed, low-power 
quad 2-input OR gate. One of the gates has 
both OR and NOR outputs. Input pulldown 
resistors eliminate the need to tie down unused 
inputs. 
















POSITIVE LOGIC NEGATIVE LOGIC 


Pb = 25 mW typ/gate (No Load) 
tod = 2.0 ns typ 










Voci= Pin 1 
Vec2 = Pin 16 
Vee = Pins 


SWITCHING TIME TEST CIRCUIT AND WAVE FORMS @ 25°C 


Vec1=Vec2 Vout Vout 
+2.0 Vdc OR NOR 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ O.2ns 
(20 to 80%) 


50-ohm termination to 
ground located in each 
scope channel input. 


Unused outputs connected to 
a 50-ohm resistor to ground. 


Vout NOR’ 


Vee = -3.2 Vde 


All input and output cables to the scope are equal lengths of 50-ohm coaxial cable. 
Wire length should be< 1/4 inch from TPip, to input pin and TPoy, to output pin. 





See General information section for packaging and maximum ratings. 
This is advance information and specifications are subject to change without notice. 
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CLE 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in @ test socket or mounted on a printed 
circuit board and transerse air flow greater 
than 500 linear fpm is maintained. Outputs 


are terminated through a 50-ohm resistor to : —__) > 2 


-2.0 volts. ‘Test procedures are shown for 


Only one input and one output. The other 6 ‘ 
inputs and outputs are tested in the same 7 

manner. L SUFFIX 
CERAMIC PACKAGE 


CASE 620 





TEST VOLTAGE VALUES 


[-o1a90 | -1.800 | 1.205 | -1.500 | -52 | 
[ov | -1.050] -1.105 | -1.478 | -52 
[0.700 | -1.825] -1.035 | -1.440 | 52] 


un, [mre asec eet Cd PINS LiSTED BELOW: (Vee! 
Tet_[win_[ Max | Mn] Typ [Mex | Min [ Mex Gnd 
[Power Supply Drain Current [te | 8 | - | - | - | 2 | 2% | - | - |maa]- | - | - | - | 8 | 116, 


i SoS os ee se ee 
eae Oe GR CS PF ee es 


Logic ‘’1’° Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 
Logic ‘‘0’ Output Voltage -1.890 | -1.675 | -1.850 -1.650 | -1.825 Vdc 
-1.890 | -1.675 | -1.850 -1.650 | -1.825 Vdc 
Logic ‘'1° Threshold Voltage VOHA -1.080 -0.980 -0.910 Vde 
-1.080 -0.980 -0.910 Vdc 
Logic ‘‘0’’ Threshold Voltage VOLA -1.655 -1.630 Vdc 
-1.655 -1.630 Vdc 


Switching Times 
(S50-ohm load) 

Propagation Delay 2.0 

Rise Time 
(20% to 80%) 

Fall Time 
(20% to 80%) 


“Individually test each input applying Vi}4 or Vj. to. input under test. 












@ Test 
Temperature 


-30°C 
+25°C 
+85°C 










Om;]@ @® 


Ee 











(Panuliuod) EQLOLOW 


MECL 10,000 series 
QUAD 2-INPUT AND GATE 





MC10104 


The MC10104 provides a very useful low power, high 
speed logic AND function. High Z input pulldown resistors 
allow high dc and ac fanouts and eliminate the need to 
tie unused inputs to an external supply. The open emitter 
outputs allow maximum flexibility in the selection of ter- 
mination techniques and minimize the power requirements 
when driving transmission lines. Open emitter outputs 
also allow wire-ORing capability, which is very useful in 
control, bussing, and communications in high speed central 
processors, high speed peripherals, digital communications 
systems, minicomputers and instrumentation. 

















Pp = 35 mW typ/gate (No load) 
tod = 2.7 ns typ 

Output Rise and Fall Times: 

= 3.5 ns typ (10% - 90%) 

= 2.0 ns typ (20% - 80%) 


POSITIVE LOGIC NEGATIVE LOGIC 











Veci =Pin 1 
Vcc2 = Pin 16 
Vege =Pin8 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vec1= Yec2 
To Channel “‘A”’ +2.0 Vdc 


PROPAGATION DELAY 


Channel 
“Be 


Pulse Generator 


Input Pulse 
t+ =t-=2.0+ 0.2 ns 
(20 to 80%) 


+1.11V a ae | eee ates Vour NAND 
Unused outputs connected to 


0.1 WF : 
T a 50-ohm resistor to ground. 


50-ohm termination to 
ground located in each 


scope channel input. Vee = -3.2 Vde 


All input and output cables to the scope are equal lengths of 50-ohm coaxial cable. 
Wire length should be< 1/4 inch from TPj,p, to input pin and TPoy, to Output pin. 





See General Information Section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 


board and transverse air flow greater than 4 

500 linear fom is maintained. Outputs are 5 | . 
6 
7 


L SUFFIX 





terminated through a 50-ohm resistor to CERAMIC PACKAGE 
-2.0 volts. Test procedures are shown for 


>| 4 CASE 620 
only one gate. The other gates are tested 
in the same manner. a0 | ia 
11 







TEST VOLTAGE VALUES 










@ Test 
-ao°e [--0990 | -1890 [1205 | 1800 [52 — 
125°C ee A 













a) 
m 
” 
+ 
< 
\e) 
r 
«+ 
> 
} 
m 
> 
Uv 
Uv 
c 
m 
, © 
«+ 
fe) 
= 
2 
”n 
a 
a” 
pa 
Mm 
o 
a 
[ ond 
g 







MC10104L Test Limits 
ee ee (Vee) 
symbol | te [Min | ae Te Ti aceon eee 


[Power Supply Drain Gurren] ie | 8 ad a os 
Input Current ; 265 uAdc 4 13 
220 uAdc 13 ~ 
uAdc - 12 
~1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 12,13 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde — 


Logic 1" 

a a 

Logic *’ -1.890 | -1.675 | -1.850 -1.650 | -1.825 - 

pes Voltage -1.890 | -1.675 | -1.850 -1.650 | -1.825 va: 12,13 
Bk | 








ieee 








Logic ‘'1" 
Threshold Voltage 


oo 


Hy i 
13 qi 






13 

12 

Lgoic *’0" 13 
Threshold Voitage 12 










Switching Times*® 
(50-ohm load) 
Propagation Delay 

















124+15+ 
12-15- 
t12+9- 
t12-9+ 


143+15+ 












t13+9- 
Rise Time t15+ 
(20 to 80%) 
Fall Time 


(20 to 80%) 


*Inputs 4, 7, 10, and 13 will behave similarly for ac and link values. 
Inputs 5, 6, 11, and 12 will behave similarty for ac and | jn} values. 


(panuiiuos) POLOLOW 


GL-€ 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, efter thermal equilibrium 
hes been established. The circuit is in a 
test socket or mounted on a printed circuit 


board and transverse air flow greater than 4 ———_ = p FIX 
500 linear fpm is maintained. Outputs are 5 3 sed 
6 
7 





: 5 PLASTIC PACKAGE 
terminated through a 50-ohm resistor to 


CASE 648 
-2.0 volts. Test procedures are shown for =| 
only one gate. The other gates are tested 13 
in the same manner. "i -__ us 
TEST VOLTAGE VALUES 
Volts 


















@ Test 
Temperature Vi max VIL min ViHA min | VILA = 
-30°C ~0.890 -1.206 


+25°C 


TEST VOLTAGE APPLIED TO PINS LISTED BLEOW: 


(Vcc) 
VIH max VIHA min | VILA max veer Gnd 


MC10104P Test Limits 


me A 


Logic ‘1°’ .060 : 12,13 
Output Voltage 7 






=| 
~ 
=—_— 
fo) 








Logic “9” s 
Output Voltage : : 12,13 
80 ; : 


Logic "4 we 
Threshold Voltage 


























12 
Lgoic ‘*O"’ 12 13 8 1,16 
Threshold Voltage 13 12 
at =: 12 
= 13 
Switching Times  Palsetn | Puke Ont | a2v | 20 
(50-ohm load) 
Propagation Delay 124154 13 12 






t12-15- 
t42+9- 
t42-9+- 
13+15+ 
t13+9- 















Rise Time 015+ 
(20 to 80%) to+ 
Fall Time t15- 


(20 to 80%) to 


*Inputs 4, 7, 10, and 13 will behave similarly for ac and |j,}4 values. 
Inputs 5, 6, 11, and 12 will behave similarly for ac and jn}, values. 


(panuluod) PYOLOLOIN 


MECL 10,000 series 


TRIPLE 2-3-2 INPUT 
OR/NOR GATE 


MCI10105 





The MC10105 isa triple 2-3-2 input OR/NOR 
gate. Input pulldown resistors eliminate the need 
to tie unused inputs to an external supply. 

POSITIVE LOGIC NEGATIVE LOGIC 


Pp = 30 mW typ/gate (No Load) 
tod = 2.0 ns typ 
Output Rise and Fall Time 

= 3.5 ns typ (10%-90%) 

= 2.0 ns typ (20%-80%) 


Veci= Pin 1 
Vcc2= Pin 16 
Vee Pin8 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Vcec2 
+2.0 Vdc 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 


tt =t-=2.0+ O.2ns 
(20 to 80%) | r Vout OR 


50-ohm termination to | 
ground located in each Unused outputs connected to 


scope channel input. eg ee Pe en 2h ey a 50-ohm resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP), to input 
pin and TP out to Output pin. 


Vee = -3.2 Vde 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 


manner. 4 3 
5 2 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 











TEST VOLTAGE VALUES 


(Volts) 
[Vinimax | Viemin | Vina min | VILA max 
-0.890 -1.890 


@ Test 
Temperature 


-30°C 
+25°C 







[1205 | -1.500 
[-oaio | -1850 | 1.105 | _-1475 | 
P1825 | -1.095 | 
MC10105L Test Limits 
a 
Dwax | win | Max Vi max | Vitmin | Vinamin | Vitamax | Vee 
es a ee 
canal = 
-0.810 | -0.890 .700 Vdc 
-0.810 700 | Vdc 
-1.650 | -1.825 
-1.650 | -1.825 
-0.910 Vde 
~-0.910 Vde 


-1.630 
-1.630 






Switching Times 
(SO0-ohm load) 


Propagation Delay 








3.1 | 





Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


+ 
—_ 
< 


=: 
>) 

a 
If 
1 
= 
oO; Nn 
< 
+ 
aN 
a| 2 

fez] 
A 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 
P SUFFIX 

PLASTIC PACKAGE 


10 
7 
11 





TEST VOLTAGE VALUES : 


(Volts) 











@ Test 
Temperature ViH max VIL min VIKA min VILA max VEE 
-30°C -0.890 -1.890 | -1.205 | -1.500, | -5.2_ | 
vasec | -og10 | -1850 | 1.105 | 1.475 | 52 










+85°C 


[0.700 [1.825 1.038 | -1.400 [52 | 


























Logic ‘’1°° 
Threshold Voltage 


O}/ OO] OM O}oO Oo 





Vde 


Pin pee Oita Le Emits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under |__-30C | 25°C | tc (Voc) 
symbol_| Tes | Min | Max_ [min | Max Vina min | VILA max Gnd 
hee Deen ee ee eee) a ee ee ee ee ee 
| a Se ee ee es ae ae pe es (en ee Pee) eee ee 
Logic “1” VOH -1.060| -0.890 -0.810 | -0.890 | -0.700 | Vdc 
Output Voltage -1,060| -0.890 -0.810 | -0.890 | -0.700 | vic 
Logic “0” VOL -1.890| -1.675 -1,825 | -1.615 | Vdc 
Output Voltage -1.890} -1.675 -1.825 ; -1.615 Vde 





-0.910 Vde 
-0.910 Vde 


1.0 2.0 2.9 
1.1 3.3 


soins 


Switching Times 
(50-ohm load) 


Propagation Delay 







| 









a 





Rise Time 

(20 to 80%) 
Fall Time 
(20 to 80%) 


> 





(panuluod) GOLOLOIN 


MECL 10,000 series 


TRIPLE 4-3-3 INPUT 
NOR GATE 


MC10106 





The MC10106 is a triple 4-3-3 input NOR 
gate. Input pulldown resistors eliminate the need 
| to tie unused inputs to an external supply. 
POSITIVE LOGIC NEGATIVE LOGIC 


Pp = 30 mW typ/gate (No Load) 


tog = 2.0 ns typ 


Output Rise and Fall Time 
a3 = 3.5 ns typ (10% - 90%) 
14 — = 2.0 na typ (20% - 80%) 


Vec1=Pin1 
Vec2 = Pin 16 
VEE =Pin8 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
t+ = t-=2.0+ 0.2 ns 
(20 to 80%) | 


| 
50-ohm termination to ground lo- 
cated in each scope channel input. | Unused outputs connected to 


= — — + a50-ohm resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TPoy¢ to output pin. 





See General Information section for pack aging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in @ test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 4 
are terminated through a 50-ohm resistor to 5 
-2.0 volts. Test procedures are shown for 6 
only one input and one output. The other 7 
inputs and outputs are tested in the same 9 


manner. 10 — 
11 


@ Test 
Temperature 
-30°C 
+25°C 
+85°C 






MC10106L Test eee 


Under __-re _| _ tc _| | asec 







| wAdc | 
re 


Logic ‘1° -1.060 } -0.890 — -0.810 | -0.890 | -0.700 
Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 
Logic “0” -1,890| -1.675 | -1.850 -1.650 | -1.825 
Output Voltage -1.890 | -1.675] -1.850 -1.650 | -1.825 





Logic ‘1°’ VOHA -1.080 
Threshold Voltage -1,080 


Logic ‘ ‘0’ , 
Threshold Voltage 


Switching Times 
(50-ohm load) 















Propagation Delay 





Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 








| Max | 
P= [mace 


-0.910 Vde 
-0.910 Vde 
Vdc 
Vde 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 








TEST VOLTAGE VALUES 


2 
Vitae | Vicmin | Viaamin | Viamex | Yee 
[0.890 | -1890 | -1.205 | -1.500 | -52 
“osio | -1.850 [1.105 | 1478 | 52 
“0.700 | 1825 | -1035 | -1400 | 52 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 







< 


aE 









(Vcc) 
Gnd 


+2.0V 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 











Power Supply Orain Current 


bee 

ee lees 

Nat 

a 
Output Voltage 

Logic ‘‘0" 

Seu vorwe | “OO 


Pin 
Test 
Logic ‘1° VOHA 
Threshotd Voltage 
Logic ‘‘0"’ VOLA 
Threshold Voltage 


Switching Times 
(SOohm load) 














Propagation Delay 





Rise Time 
(20 to 80%) 


Fall Time 
(20 to BO%) 





ae [ae ie 
ca) eae Rel ar 
(ace) c 
ce a ce a 

sae -0.890 | -0.960 -0.810 | -0.890 | -0.700 dc 
alee 


P SUFFIX 
PLASTIC PACKAGE 


12 CASE 648 
13 — ms 
14 





TEST VOLTAGE VALUES 











@ Test 
janes 
30°C “1.500 






MC101T06P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








-1.890] -1.675 | -1.850 
1.890 | -1.675 | -1.850 

-1.080 -0.980 

-1.080 -0.980 











w 
ON) 
< 


+20 V 


Eat 
_ 
ars 
op) 


(panunuos) 9OLOLOIN 


TRIPLE 2-INPUT EXCLUSIVE MECL 10,000 series 
“OR” /EXCLUSIVE “NOR” 





MC10107 


This three gate array is designed to provide 
the positive logic Exclusive OR and Exclusive 
NOR functions in high speed applications. 
Input pulldown resistors eliminate the need to 
tie unused inputs to VEE. 












POSITIVE LOGIC NEGATIVE LOGIC 


















Pp = 40 mW typ/gate (No Load) 
tod = 2.5 ns typ 

Output Rise and Fall Times 

= 2.5 ns typ (20% to 80%) 
= 3.5 ns typ (10% to 90%) 





405) +(4¢5) 
4«5)+(4¢5) 








~ on 


+ (4 e 5) Vcec1 = Pin1 
Vec2 = Pin 16 
VeE =Pin8 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vout Vout 


Voc1 = VYcoc2 EXCLUSIVE- EXCLUSIVE- 
+2.0 Vdc NOR OR 


PROPAGATION DELAY 


Pulse Generator 


input Pulse 
t+ =t-=2.0+0.2ns Vout EXCLUSIVE-NOR 


(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. Vout EXCLUSIVE-OR 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 


pin and TPoy¢ to output pin. Vit Vee = -3.2 Vde 


Unused outputs connected to 
a 50-ohm resistor to ground. 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit ts 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 


Logic “1” 
Output Voltage 


Logic ‘’0"’ 
Output Voltage 


Logic ‘1°’ 
Threshold Voltage 


Logic ‘‘0"’ 
Threshold Voltage 


Switching Times (50 §2 Load) 
Propagation Delay Inputs 
4,9o0r 14 
to either 
Output 
Inputs 
5,7, or 16 
to either 
Output 
Rise Time ai 
(20 to 80%) 
Fall Time 
(20 to 80%) 


_ 
ao e& ~ © MW A 


- 


— J) 2 
—) = 


*tndividually test each input applying Vi) yj or Vj, to input under test. 


**Any Output 


11 
10 
12 
13 





MC10107L Test Limits 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


TEST VOLTAGE VALUES 


@ Test 
Temperature 


-30°C 
+25°C 


Minimax | Vie min | Vinamin | VILA max 


Any Input 


Any input 


a 116 
ali 

alt 
malt 
mal 


Corresponding 
Ex-OR/Ex-NOR 
Outputs 


Corresponding 
Ex-OR/Ex-NOR 
Outputs 


Corresponding 
Ex-OR/Ex NOR 
Outputs 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 


in a test socket or mounted on a printed : ) $ : P SUFFIX 
circuit board and transverse air flow greater CERAMIC PACKAGE 
than 500 linear fpm is maintained. Outputs 2s |e ae 7 CASE 645 

are terminated through a 50-ohm resistor to 7 no 

-2.0 volts. Test procedures are shown for ee ee 12 
only one gate. The other gates are tested be 13 


in the same manner. 





TEST VOLTAGE VALUES 









@ Test 
Temperature Vitt max ViL min VIHA min 
-xec [7-080 | -1800 | -1208 | -1500 | 52 | 
vse [oa10 | -1050 | 1108 | 1a75__‘| 52 | 










[-0.700_[-1825 [ _-1.005 | -1.40__| 52 | 


MC10107P Test Limits : 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








Power Supply Drain Current 






Logic ‘'1" 
Output Voltage 






Logic ‘0’ 
Output Voltage 






Logic ‘’1"’ 
Threshold Voltage 






Logic *’0" 
Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 






















Corresponding 






















4,9o0r 14 Ex-OR/Ex-NOR 
to either Outputs 
Output 
Inputs Corresponding 
5.7, or 15 Ex-OR/Ex-NOR 
to either Outputs 


Output 












Rise Time Any Input 


















(20 to 80%) Corresponding 
: E R 
Fall Time Any (nput pila 
(20 to 8O%) . 


* individually test each input applying Vi44 or Vi, to input under test. 
**Any Output 


Me 


(panuiiuos) /OLOLOW 


MECL 10,000 series 


DUAL 4-5-INPUT 
“OR/NOR” GATE 





MC10109 


The MC10109 is a dual 4-5 input OR-NOR 
gate which is pin compatible with the MECL III 
MC1660L dual OR-NOR gate. All inputs are 
terminated by a 50 k ohm resistor to VEE 
eliminating the need to tie unused inputs low. 














POSITIVE LOGIC NEGATIVE LOGIC 













tod = 2.0 ns typ 
PD = 30 mW typ/gate (No Load) 


Output Rise and Fall Times 
(10% to 90%) 3.5 ns 
(20% to 80%) 2.0 ns 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vec1 = Vcec2 
To Channel ‘A’ +2.0 Vde 


PROPAGATION DELAY 
Channel 
“Bg” 


Pulse Generator 


Input Pulse 
tt =t- = 2.0+ O0.2ns Vout OR 


20t 
(20 to 80%) Unused outputs connected to 


a 50-ohm resistor to ground. 


50-ohm termination to 
: ground located in each 
‘ scope channel input. 
=: as 


All input and output cables to the 
' scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
. be < 1/4 inch from TPj, to input 
pin and TPoyz to output pin. 


Vee = -3.2 Vde 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fom is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 


only one input and one output. The other 4 
inputs and outputs are tested in the same 5 
manner. 6 
7 
9 

10 L SUFFIX 

- 14 CERAMIC PACKAGE 
15 CASE 620 





12 
13 












TEST VOLTAGE VALUES 










@ Test 
utiborm }voimes_| Yimin | viva | Yuan | 
-30°C 1.890 | -1.205 | -1.500 | 
vaste [oer [vaso [05 | 75 
= 


185% [1.085 | -1.440 | 
Pin MC10109L Test Limits TEST VOLTAGE APPLIED TO PINS BELOW: 
a a a ee tay ae] une | 


[Min [ Max | Min [ Tye | Mex | Min | Mex VIM max 
P= f-~- [> [mw] - | — | mace 

ee ee ee a 

hea ze 


ie aoe 
-1.060 | -0.890 | -0.960 
-1.060 | -0.890 
0.9 
-0. 









Characteristic 


Power Supply Drain Current 


Input Current ee 
High Output Voltage Yon 
Low Output Voltage a 
High Threshold Voltage VOHA 
Low Threshold Voltage VOLA 


Switching Times 
(50-ohm load) 


Propagation Delay 


es ed 
-1.890]| -1.675 re 850 
-1.890} -1.675 | -1.850 


2 -0.810 | -0.890 | -0.700 Vdc 
3 -0.810 | -0.890] -0.700 | Vdc 
2 -1.650 | -1.825 Vde 
3 -1.650 | -1.825 Vde 
2 .080 80 -0.910 Vdc 
3 -1,080 980 -0.910 Vde 
2 -1.630 Vde 
3 -1.630 Vdc 
2 
2 
3 
3 
2 
3 
2 
3 


AAR 
WELL 


‘ 
= 













aoe 






iin 






Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and tranwerse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 


only one input and one output. The other ay 
inputs and outputs are tested in the same , 
manner. : 
9 P SUFFIX 
10 PLASTIC PACKAGE 
as CASE 648 





12 
13 












TEST VOLTAGE VALUES 


reorte |_Vitimet_ 
Temperature ViH max Vit min VIHA min VILA max Vee 
“30°C 


+25°C 


1 . . ® 
MC10109P Test Limits TEST VOLTAGE APPLIED TO PINS BELOW: 


EE 
8 









+ 
a 
(-J 
(2) 

+ 
a 
ie) 


| iain a 


Power Supply Drain Current 


Input Current | lin | 


Ss 
=z 
3 
e 
™ 
= 
r 
2. 
5 
= 
= 
> 
3 
5 
Ss 
cr 
> 
3 
& 
™ 
F 


ls 















elaeelsee| [3 a 
“tge0|-0800| -ca60| - |-o810|-c8s0| -0700| va ae ad ie | 
BEF mee ce 
iz re 


Low Threshold Voltage VOLA 


Switching Times 
(50-ohm load) 


Propagation Delay 






Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 
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MECL 10,000 series 


DUAL 3-INPUT 3-OUTPUT 
“OR” GATE 





MC10110 


The MC10110 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-"’OR”’- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines 
froma single point makes the MC 10110 particu- 
larly useful in clock distribution applications 
where minimum clock skew is desired. Three 
VCC pins are provided and each one should 
be used. 






















POSITIVE LOGIC NEGATIVE LOGIC 





Pp = 80 mW typ/gate (No Load) 
tog = 2-4 ns typ (All Outputs Loaded) 
Output Rise and Fall Time: (All Outputs Loaded) 


= 2.2 ns typ (20% to 80%) 
= 4.0 ns typ (10% to 90%) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


PROPAGATION DELAY 


Pulse Generator 


Vv 
Input Pulse out 


tt =t- =2.0+ 0.2 ns 
(20 to 80%) 
Unused outputs connected to 
a 50-ohm resistor to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cabies to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TP out to output pin. 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 





5 
-2.0 volts. Test procedures are shown for 6 2 L SUFFIX 
only one input and one output. The other 7 3 CERAMIC PACKAGE 
inputs and outputs are tested in the same 4 CASE 620 
manner. 
9 
10 12 
11 
13 
14 


TEST VOLTAGE VALUES 


(Volts) 


eee ee ed 
[Vinmax | Vit min | Vina min | Vitamex | Vee_| 
[0100 | -ra90 | 1.205 | 1.800 | 62 | 
[-0810 | 1850 | 1108 | 1475 | 52 | 
[-0.700 | 1.826 | -1.035 | -1440_| 562] 


MC10110L Test Limits 
Pin = TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under [_TEST VOLTAGE APPLIED TOPINS LISTED BELOW: 
a Test “win [Max | Min_[ tye | Mex | Min | Max] [Viti max | Vit min | ViHAmin | VitAmax | Vee | 
| 8 | - |. - | 30 | ee ee 


-0.890 -0.960 -0.810 -0.890 | -0.700 Hage | - 2 Lite te 16 
-0.890 -0.960 -0.810 -0.890 | -0.700 Vde 8 1,15,16 
-0.890 -0.960 -0.810 -0.890 | -0.700 Vdc 8 1,15,16 









@ Test 
Temperature 


-30°C 
+25°C 
+85°C 



















Characteristic 


Power Supply Drain Current 


Input Current 


Logic " 
ea, Voltage 



























Logic ‘‘0” 
Output Voltage 





Logic "1" 
Threshold Voltage 














Logic ‘’0" 
Threshold Voltage 


< 

Oo 

- 

> 
PWN 


Switching Times 
(50-ohm load) 


Propagation Delay 














Rise Time 
(20 to 80%) 





Fall Time 
* (20 to 80%) 


PWN A2BWNH BRWWNN 
PWN AWN BaAWWNN 


“Individually test each input using the pin connections shown. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 













are terminated through a 50-ohm resistor to ; 2 P SUFFIX 
-2.0 volts. Test procedures are shown for 7 PLASTIC PACKAGE 
only one input and one output. The other 3 CASE 648 
inputs and outputs are tested in the same 
manner. 
9 
10 12 
11 
13 
14 TEST VOLTAGE VALUES 
@ Test ee eee 
acsilectie cee re ee 
-30% [0890 | -1800 [ -1.208 | -1500_| 
+259 Seer ge a a BE 





| 20.700 | -1.825 | -1.035 | -1.440 | 5.2 


MC10110P Test Limits 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under 













Power Supply Drain Current 


ae 
Logic *’1" 
Output Voltage 


Logic °’0" 
Output Voltage 

Logic “1” VOHA 
Threshold Voltage 

Logic ‘‘O”’ VOLA 
Threshold Voltage 

Switching Times 


(50-ohm load) 
Propagation Delay 


rites f Nin min | Wiwamin f Mia mes | TEE | Gn 


a 
3 
a 
ie) 







5,6,7 
5,6,7 


38 


1,15,16 
1,15,16 
1,15,16 











o_o =o 
=u we 
ono oO 
= 
Aan 


ae Pom ee 











Rise Time 
(20 to 80%) 





Fall Time 
(20 to 80%) 


+ 
An ose 


WN BWHNH SAWANN 
is) 
—_ 
= 
a 
= 
a 


“individually test eech input using the pin connections shown. 
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MECL 10,000 series 
DUAL 3-INPUT 3-OUTPUT 


“NOR” GATE 





MCIOI11 


The MC10111 is designed to drive up to three 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire-“OR’’- 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines 
froma single point makes the MC 10111 particu- 
larly useful in clock distribution applications 
where minimum clock skew is desired. Three 
Vcc pins are provided and each one should be 
used. 





















POSITIVE LOGIC NEGATIVE LOGIC 





PD = 80 mW typ/gate (No Load) 
tod = 2.4 ns typ (All Outputs Loaded) 


Output Rise and Fall Time: (All Outputs Loaded) 
=2.2 ns typ (20% to 80%) 
= 4.0 ns typ (10% to 90%) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1=Vcc2 
+2.0 Vdc 
PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 
(20 to 80%) Unused outputs connected to 
a 50-ohm resistor to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 
coaxial cable. Wire length should Veg = -3.2 Vde 
be < 1/4 inch from TPj, to input 

pin and TPoyrz to output pin. 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 3 


hae : we) ees 5 L SUFFIX 

librium has been established. The circuit is 6 4 

in a test socket or mounted on a printed 7 CERAMIC PACKAGE 
CASE 620 





circuit board and transverse air flow greater 12 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 
manner. 


ay 

-00 
- 
eS 







TEST VOLTAGE VALUES 


























Temperatere | Viti max | Vit min | ViHAmin | Vitamex | Vee 
-m°c [0890 | -1990 | -1205 | -1500 | 52 
+sec_["-0700_| -1825 | 1035 | -1400_| 52 





MC10111L Test Limits 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


-0810 | -0.890 | -0.700 Vde 8 1,15,16 
-0.810 | -0.890 | -0.700 Vde 8 1,15,16 
-0.810 -0.890 | -0.700 Vdc 8 1,15,16 


: See Symbo! 


Power Supply Orain Current 


jTeewtcurent inte ; ; 
6, 
Logic “1” VOH 
Output Voltage 
Logic "0" VOL 
Output Voltage 
Logic ‘'1” VOHA 
Threshold Voltage 
Lagic "0" VOLA -1.655 
Threshold Voltage -1.655 
-1.655 


Switching Times 
(50-ohm toad) 


Propagation Delay 


+ 


c 
do 
: 
3 
+ 
a 
ie) 


rz 







aio 
S2aWNIAWNI HD! OD 
swI~N 






&2WwWN 


awn 














Rise Time 
(20 to BO%) 





Fall Time 
(20 to 80%) 


BWN BWN BaBWWNN 
—_ — 

° a 

w 

co) 

: ss 
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*Individually test each input using the pin connections shown. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 2 


librium has been established. The circuit is 

in a test socket or mounted on a printed 5 3 
circuit board and transverse air flow greater 6 4 
than 500 linear fpm is maintained. Outputs 7 





are terminated through a 50-ohm resistor to 12 


-2.0 volts, Test procedures are shown for 13 i apne AGE 
only one input and one output. The other 9 14 aan 648 
inputs and outputs are tested in the same 7 


manner. 


TEST VOLTAGE VALUES 


[Vinimax | Vit min | Vitamin | Vita mex | Vee _| 
[-0890_| -1890 | -1205 | 1500 | 52 
F080 | 1050 | 1.105 | 1475) 82 | 
0.700 | 1.825 | -1.035 | -1440 | 82 














@ Test 
Temperature 


-30°C 
+25°C 
+85°C 
















seas : 4 


Power Supply Drain Current 


























Logic ‘1° 2 : -0.890 ; -0.890 | -0.700 Vdc 8 1,15,16 
Output Voitage 3 -1.060 | -0.890 -0.960 - -0.810 | -0.890 | -0.700 Vdc 8 1,15,16 
4 -1.060 | -0.890 -0.960 - -0.810 | -0.890 | -0.700 Vde 8 1,15,16 
Logic “0” VoL -1.890 | -1.675 VS, 
Output Voltage -1.890 -1.675 
-1890 | -1.675 
Logic “1” VOHA -1.080 
Threshold Voltage - 1.080 
-1.080 





Logic ’’0" VOLA 
Threshold Voltage 


Switching Times 
(50-ohm load) 


Propagation Delay 





-1.655 -1.630 -1.595 Vde 5 8 1,15,16 
-1.655 -1.630 -1.595 Vdc 8 1,15,16 
-1.655 - 1.630 -1.595 Vdc 8 1,15, 16 
2.4 
2.2 


6 

7 
1.4 3.5 ns 5 8 1,15,16 
1.1 





Rise Time 
(20 to 80%) 





Fall Time 
(20 to 80%) 


WN BWN SBaAWWNN 





*Individually test each input using the pin connections shown. 


(panuijuos) LLLOLOW 


MECL 10,000 series 


QUAD EXCLUSIVE 
OR GATE 


MCIOTI3 





Advance Information 


The MC10113 is a quad Exclusive OR gate, 
with an enable common to all four gates. All 
four outputs may be wire-ORed together to 
perform a 4-bit comparison function (A = B). 
The enable is active low. Input pulldown re- 
sistors included in the circuit make it un- 
necessary to tie down unused inputs. Open 
emitter outputs permit direct connection of 






POSITIVE LOGIC 
















EQ9 





TRUTH TABLE 















y 3 TAlB]e] OUTPUT outputs to busses. 
L L 
L L 
10 H L 
14 H L 
11 ¢ H 





@ = Don’t Care 


PD = 175 mW typ/pkg (No Load) 
tod = 2.5 nstyp 


Output Rise and Fal! Times 
= 2.0 ns typ (20% to 80%) 





13 








Vcc = Pin 1 
Vcc2 = Pin 16 
VEE = Pin8 







SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1-= Vcc2 
+2.0 Vde 


Pulse Generator 


Input Pulse 
tt = t-=1.5+ O.2ns 
(20 to 80%) 


50-ohm termination to ground 
located in each scope channel 
input. 

All input and output cables to the 
scope are equa! lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to Output pin. 


Veg = -3.2 Vdc 


Unused outputs connected to 
a 50-ohm resistor to ground. 





This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 






















Each MECL 10,000 series circuit has been : 5 
designed to meet thedc specifications shown 2 L SUFFIX 
in the test table, after thermal equilibrium 2 CERAMIC PACKAGE 
has been established. The circuit is in a 5 | | CASE 620 
test socket or mounted on a printed circuit | | 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 3 
terminated through a 50-ohm resistor to 7 
-2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 10 14 
manner. 11 
j TEST VOLTAGE VALUES 
12 1s Temperature | Vin max | Vit min | Vina min | Vita max | VEE | 
3 -20°c [-0.890 [1.800 [1.205 [-1500_ [6.2 
+25°C | -0810 | -1.850 | -1.105 | -1475 | -6.2 | 
asec | -0.700_| -1825 | 1.035 | -1400 | 62 | 


















MC 10113L Test Limits 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


Power Supply Drain Current 


Input Current 


VIL min VIHA min 


5.6.11 12 
9 


EE 
PE 
aaa 

aan 


< 

Qa 

re) 
Se — te 





on! [a 
Like 


o 
d 

















lint pwAdc 

Logic “1° VOH Vde 
Output Voitage | 

Logic ‘’0” VOL Vdc 
Output Voltage | 





Logic ‘1’ 
Threshold Voltage 


VOHA 










Logic “9” 
Threshold Voitage 


fo) 


VOLA 





-_ 
ot 


[faim out [3 


«= § 


= 
w& 





+1.11V 


Nt 


vf ev 


Switching Times (50 2 Load) 
Propagation Delay 









3 
a 












Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 


“Individually test each input applying Viz or Viz, to input under test. 












— 





(panuiuos) ELLOLOW ' 


MECL 10,000 series 


TRIPLE LINE RECEIVER 





MC10114 


The MC10114 is a triple line receiver designed for 
use in sensing differential signals over long lines. An 
active current source and translated emitter follower 
inputs provide the line receiver with a common mode 
noise rejection limit of one volt in either the positive 
or the negative direction. This allows a large amount 
of common mode noise immunity for extra long lines. 

Another feature of the MC10114 is that the OR 
Outputs (pins 3, 7, 15) go to a logic low level whenever 
the inputs are left floating. The outputs are each cap- 
able of driving 50 ohm transmission lines. 

This device is useful in high speed central processors, 
minicomputers, peripheral controllers, digital commu- 
nication systems, testing and instrumentation systems. 
The MC10114 can also be used for MOS to MECL 
interfacing and it is ideal as a sense amplifier for MOS 
RAM's. 

A Ves reference is provided which is useful in 
making the MC 10114 a Schmitt trigger, allowing single- 
ended driving of the inputs, or other applications where 
a stable reference voltage is necessary. 























POSITIVE LOGIC NEGATIVE LOGIC 









4 4 2 
arp aes Sees aamies 
9 9 6 
12 14 12 14 

eee er 


Ves 


vn © WN 
(63) 














Veci= Pin 1 
Vcc2= Pin 16 
VEE= Pin 8 







tod = 2.4 ns typ (Single Ended input) 
tod = 2.0 ns typ (Differential Input) 
Pp = 145 mW typ/pkg : 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1 = Yoc2 
+2.0 Vdc 


PROPAGATION DELAY 


Input 


(0) 
Pulse Generator 
Input pulse 


t+ = t-=2.0+ 0.2 ns 
(20 to 80%) 


Unused outputs 
connected to a 
50-ohm resistor 
to ground. 


One input from each gate must 
be tied to Vag (Pin 11) during testing. 


50-ohm termination to ground lo- 
.cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 0.1 uF 0.1 pF 

coaxial cable. Wire length should at a 

be < 1/4 inch from TPj, to input = = 

pin and TPoyt to Output pin. -3.2 Vdc 
VEE 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 

signed to meet the dc specifications shown 

in the test table, after thermal equilibrium 

has been established. The circuit is in a 

test socket or mounted on a printed circuit 

board and transverse air flow greater than 

500 linear fpm is maintained. Outputs are 4 2 

terminated through a 50-ohm resistor to ¢ } | : ‘ 
6 


-2.0 volts. Test procedures are shown for 


only one gate. The other gates are tested 9 
in the same manner. 10 7 
13 15 





| L SUFFIX 
11 CERAMIC PACKAGE 
Vee 
CASE 620 







TEST VOLTAGE VALUES 



























Temperature Yin mar | Vit min| Ma in| Vita mex| Yow [vonn® | Mun | Vnt® | Vine | Vee | 
-30°C wd ee Rona [-oasof aso aapo TSE 
+25°C oan veel emi r-0.190| -0.860| -1610|-2850| 52 





MC10114L Test Limits 





" TEST VOLTAGE APPLIED TO PINS BELOW: 


rest | Min | Max [win | typ [wax [win | Max a ee Ee ee 
aa Sos 
peaieee 









nee 
input Current [lint | ee ee ee Ses De SI eS 
es ee es SS ee Ee 


| 28 

aa 

VOH 1.060 | -0.890 | -0.960 —— -0.810 | -0.890 | -0.700 4 

oc Salas) - (ase 

or rial fas] [Gael — [se 

i geet ee 
a | -1.420 | -1.280 | | -1.150 | Vv 


Reference Voltage Vv 
Vo ~1.060 | -0.890 BE Br 810 | -0.890 | -0.700 | Vdc 
-1.060 | -0.890 | -0. ss -0.810 | -0.890 | -0.700 | Vdc 
-1.890 | -1.675 | -1.850 -1.650 } -1.825 Vdc 
-1.890 | -1.675 | -1.850 -1.650 | -1.825 Vde 


(TEATRO ttt 
ritielelei ede 


°VIiHH = Input logic ‘'1” level shifted positive one voit for common mode rejection tests. 
ViLH = 'nput logic “0” level shifted positive one volt for common mode rejection tests. 
ViHL = !nput logic “1” fevel shifted negative one voit for common mode rejection tests. 
VILL = !nput logic “0” level shifted negative one volt for common mode rejection tests. 
°*Delay is 2.0 ns with differential input. 











cia 
a a 
fe) 
oO 
bie it 
Nn 
© 
2 
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Common Mode Rejection Test 


== 










lee 









Switching Times (50-ohm Load) 
Propagation Delay** 


Rise Time (20% to 80%) 


Fall Time (20% to 80%) 


WN WN af 





ee 
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BE-£ 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fom is maintained. Outputs are 


terminated through a 50-ohm resistor to es bea 
-2.0 volts. Test procedures are shown for 5 3 
only one gate. The other gates are tested 9 6 
in the same manner. | S 
10 7 
13 15 





P SUFFIX 
PLASTIC PACKAGE 
Lay CASE 648 
Ves 






TEST VOLTAGE VALUES 


Vin max [Vit min] Vina min] Vita max] Van [inne | View*] Vins] Vw’ | vee 
-30% | -0.890_| -1.890 | -1.205 | -1500 | From | +0.110] -0.890 | -1.890 | -2.690] -5.2_| 
| -0.810 | -1.850 | -1.105 | -1.475 | Pin [| +0.190] -0.850| -1.810| -2.850| -5.2 | 
[-0.700-[-1475 | -1095 | -1440| 11 [+0900] 0925] -1.700]-2028] 52 


ee OTe rest Eimiss TEST VOLTAGE APPLIED TO PINS BELOW: 


Ee : 
acme [sal 7 [tax | vit [Vin max | Vic min] Vina min [Vina mex] von [viwn*| Vin’ [vines | views] vee _| ‘oat 




















~ 
i 





| Mex | Min _| 
[Power Supply DreinCurrent |) te |] 8 | - | - | | 28 | | = | | maa | 49.12 {| - | = 45.10.13 | Ps fae ae ee ee 
eee ee ee eee oe Ee eee ps.1o13] - {| - | - | - | 28 | 116 | 
1980 ee oe ee CAA ee es 


Logic ‘1 Output Voltage 


-1. — = -0.810 | -0.890 2 the ‘dc 
-1.060 | -0.890 Eyer -0.810 | -0.890 dc 
-1.890 -1.850 -1.650 | -1.825 Vde 
-1.890 -1.850 -1.650 | -1.825 Vde 
VOHA -1.080 -0.980 -0.910 
-1.080 -0.980 -0.910 ve 
Vde 
Vde 


Logic ‘‘0” Output Voltage 


Logic ‘'1"’ Threshold Voltage 


SA 


<1, rE 4 Br re ae Vde 

-1.060 py “0.960 -0.810 | -0.890 | -0.700 | Vdc 
-1.890 | -1.675 | -1.850 -1.650 | -1.825 ve hae al 
-1,890 | -1.675 | -1.850 -1.650 | -1.825 


Mio | Mex | Min | Tre | Mex | Min | Mex] 
1 | | 4 Peer 10,13 
1. | | 1 


*VIHH = Input logic 1” level shifted positive one volt for common mode rejection tests. 
Vice = Input logic 0" level shifted positive one volt for common mode rejection tests. 
VIHL = !nput logic “1” level shifted negative one voit for common mode rejection tests. 
VILL = Input logic. “0"". tevel shifted negative one voit for common mode rejection tests. 

**Detay is 2.0 ns with differential input. 


Reference Voltege 
Common Mode Rejection Test 

















Switching Times (60-ohm Loed) 
Propagation Deley®° 


Rise Time (20% to 80%) 


Fail Time (20% to 80%) 





(panuiuod) pL LOLOIN 


MECL 10,000 series 


QUAD LINE RECEIVER 





MC10115 


The MC10115 is a quad differential amplifier 
designed for use in sensing differential signals 
over long lines. The base bias supply (Vgp) is 
made available at pin 9 to make the device useful 
as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. 

Active current sources provide the MC10115 
with excellent common mode noise rejection. 
If any amplifier in a package is not used, one 
input of that amplifier must be connected to 
VBB (pin 9) to prevent upsetting the current 
source bias network. 






















POSITIVE LOGIC NEGATIVE LOGIC 












tod = 2.0 ns typ 
Pp = 110 mW typ/pkg (No Load) 





Vec1 = Pin1 
Vec2 = Pin 16 
Vee = Pins 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Voc2 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm One input from each gate must be tied to Vag 


coaxial cable. Wire length should (Pin 9) during testing. 


be < 1/4 inch from TPj, to input 
pin and TPoyz to output pin. Unused outputs connected to a 50-ohm resistor 


to ground. ‘ 


Vee = -3.2 Vde 





See General information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 4 
500 linear fpm is maintained. Outputs are 5 
terminated through a 50-ohm resistor to 7 
-2.0 voits. Test procedures are shown for 6 


only one gate. The other gates are tested ap 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


in the same manner. "1 

















@ Test TEST VOLTAGE VALUES 
-20° [7-080 | 1.690 | _-1.205 | -1500_| From 
+2s% [~-o810_| -1850 | -1408 [1475] Pin 






| -0.700 | -1.825 [ -1035 [-1440 | 9 52 | 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





MC10115L Test Limits 







Switching Times (50 
Propagation Delay 









5,6,11,12 


! 







Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 



















500 linear fpm is maintained. Outputs are re eee 
terminated through a 50-ohm resistor to ~ 
-2.0 volts. Test procedures are shown for a> 
only one gate. The other gates are tested Fa P SUFFIX 
in the same manner. a a PLASTIC PACKAGE 
ae CASE 648 
ps 
12 : 
Ves 
@ Test TEST VOLTAGE VALUES 
Temperature | Vitimax | Vit min [| VinAmin | ViLamax | Vea | Vee | 
~3o°c | -0.890 | -1.890 | -1.205 | -1.500_ 
+2s% [-os10 | -1850 | -1.105 | 1475 __ 


| 6.2 | 
“0700 | 1.808 | 108 [1440 | 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 






: MC10115P Test Limits 
Under re ee a | ne | 








Vv 
[Min | Max | Min | Max | Min | [Vinmax [Yimin | Vina min [Vuamex | Ven | Vee | ond 
[Powersupply Dreincurent | te | _8 | - | - | - |» | - | - [mau] - [arson] - | - [seme | ie] 
FN) SR a We eae 0 Se 
Pe ee ee ee | | oe Pe | eae) oe | tae | 
Von = 1080 | -0600 | 0960 | 0810 | -0800 | -o700] vec | 7101s | 4 | - | - [seni] 6 | 1.16) 
[rosie 0" Output Voltage | Vo. [| 2 | - 1.890 | 1678 | 1.880 5 A A RR TA 
Valin ar os vac | - | 71019 | - [4 [sansa] 8 | 1.16) 
vac - [vor 4 | - | sens] e | ise) 
VB Pve{ - | - | - | ~— [sea ]—8_| 1.16 | 









Propagation Delay 5,6,11,12 


! 










Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


Pin 
Test 
| 8 
4 
et ar 
Pesce 
ae 
ae 
[ Logic “0” Threshold Voltage [ Vora | 2 | 
0 


(panuinucs) GLLOLOIW 


MECL 10,000 series 


TRIPLE LINE RECEIVER 





MC10116 


The MC10116 is a triple differential amplifier 
designed for use in sensing differential signals over long 
lines. The base bias supply (Vgg) is made available 
at pin 11 to make the device useful as a Schmitt 
trigger, or in other applications where a stable reference 
voltage is necessary. 

Active current sources provide the MC10116 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg (pin 11) to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 

























POSITIVE LOGIC NEGATIVE LOGIC 


eee 
Ves 

















tog * 2.0 ns typ 


Veci = Pin 1 
Pp = 85 mW typ/pkg (No Load) 


Vcec2” Pin 16 
VEE =Pin8 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1 = Yoc2 


+2.0 Vdc Vout Vout PROPAGATION DELAY 


Pulse Generator 


Input pulse 
tt =t-= 2.0+ O.2n8 
(20 to 80%) 


50-ohm termination to ground lo Unused outputs connected to 
m u : . 
be | a 80-ohm resistor to ground. 


cated in each scope channel input. ame _— 
One input from each gate must 
All input and output cabies to the 0.1 uF 0.1 uF 
scope are equal lengths of 50-ohm T le be tied to Vag (Pin 11) during testing. 
coaxial cable. Wire length should = = 

Vv 


be < 1/4 inch from TP, to input EE = -3.2 Vde 
pin and TP oy: to output pin. 





See General Information section for packaging. 


3-42 


Cv-€ 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or Mounted on a printed circuit 
board and transverse air flow greater than 
§00 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
~2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 


Power Supply Orain Current 


Input Current 


Reference Voltage 


Switching Times (50 2 Load) 


Propagation Delay 


Rise Time 
(20% to 80%) 
Fall Time 
(20% to 80%) 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 





nae 
10 7 


TEST VOLTAGE VALUES 
(Volts) 


Temperature ms max VIL ae 


MC1O116L Test Limits 


WN WH WWNN 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 


P SUFFIX 
PLASTIC PACKAGE 
CASE 648 





13 15 









TEST VOLTAGE VALUES 
(Volts) 




















Temperature} Vittmax | Vil min | Vitamin | VitAmax | Ves VEE 
“30°¢ [0.890 [_-1880 [1205] -1.800 ] From 






MC 10116P Test Limits 


| -30°e +25°C 


| Min | Max | min | Tye 

af 

zt ee ea 
(eae ee ee ee 


- 1.060 | -0.890 | -0.960 
-1.060 | -0.890 | -0.960 
- 1.080 -0.980 
- 1.080 -0.980 


ee Sd 


| 
















High Output Voltage 
Low Output Voltage 
High Threshold Voltage VOHA 


Low Threshold Voltage VOLA 


Reference Voltage 


Switching Times (50 $2 Load) 


WNHPONMILON] WN 


















Propagation Delay 






Rise Time 

(20% to 80%) 
Fall Time : 
(20% to 80%) 


WN WN WWNN 
AN WH WWNN 
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DUAL 2-WIDE 2-3-INPUT MECL 10,000 series 
“OR-AND/OR-AND-INVERT” 
GATE 


MC10117 





The MC10117 is a general purpose logic ele- 
ment designed for use in data control, such as 
digital multiplexing or data distribution. Pin 9 


Pp = 100 mW typ/pkg (No Load) 
tod = 2.3 ns typ 

= 3.5 ns (10% to 90%) 

= 2.2 ns (20% to 80%) 


NEGATIVE LOGIC 





POSITIVE LOGIC 








Vec1 =Pin1 
14 Vec2 = Pin 16 
15 Vee = Pins 


2= (4¢5) + (6e7 09) 


2= (4+ 5)e(6+ 7+ 9) 
3= (405) + (6¢e7 09) 


3= (4+ 5)e(6+ 7 +9) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 
Vout 


vec1 = Vec2 OR-AND- Vout 
+2.0 Vde INVERT OR-AND 


O O) 
0.1 wr 
an Coax Coax 
PROPAGATION DELAY 
ee Ch 


Input ° ai 


(9) | 
| 


Pulse Generator 





Vout OR-AND 


input Pulse 
te =t-=2.0+ O2ns 
(20 to 80%) 
Vout OR-AND-INVERT 


50-ohm termination to ground lo- Unused outputs connected to 
cated in each scope channel input. a 50-ohm resistor to ground 


All input and output cables to the ‘5 0.1 uF 
scope are equal lengths of 50-ohm = 

coaxial cable. Wire length should be 

be < 1/4 inch from TPj, to input sate 

pin and TP out to Output pin. VEE eee 


See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 





librium has been established. The circuit is 4 
in a test socket or mounted on a printed 5 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 3 
are terminated through a 50-ohm resistor to 6 2 
-2.0 volts. Test procedures are shown for 7 
only one gate. The other gates are tested 
in the same manner. 
7 L SUFFIX 
CERAMIC PACKAGE 
10 CASE 620 
11 
14 
15 
12 
13 












TEST VOLTAGE VALUES 


@ Test 
Temperature 


-30°C 
+25°C 
+85°C 


i eC LOUIE Test See TEST VOLTAGE APPLIED TO PINS LISTED BEL 
T 
eee a a 785°C = 
Characteristic 














Vint max 
Power Supply Drain Current 


Input Current 


ere | Yr 
Sevieitl Si 
Logic ‘‘O0"’ Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 


uAdc 
uAdc 
- 1.060 -0.890 -0.960 -0.810 -0.890 -0.700 Vde 
- 1.060 -0.890 -0.960 -0.810 -0.890 -0.700 Vde 
: Vde 
Vde 
-0.910 Vdc 
-0.910 Vdc 
ES cia | ve | 


ae 
3 aa ita fit 
Seeeaeseseue 


< 
& 







1 
ww 
N 
< 
+ 
N 
°o 
< 





Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


——- : 
ote 
= 
oz] 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit ts 

















in a test socket or mounted on a printed 4 
circuit board and transverse air flow greater 5 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 3 
-2.0 volts. Test procedures are shown for 2 
only one gate. The other gates are tested 6 
in the same manner. U 
9 P SUFFIX 
PLASTIC PACKAGE 
CASE 648 
10 
11 
14 
15 
12 
13 
@ Test 
Temperature 


Vint max VIHA min 
200 | -1.205 | -1.500 | 
0810 | -1850 | -1.105 | _-1.475 


MC10117P Test Limits 


Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under | _-30 vaste 
Vin max 











Logic ‘'1’’ Output Voltage 

Logic ’’0’’ Output Voltage 

Logic ‘1°’ Threshold Voltage - 1.080 -0.980 -0.910 
-1.0 -0.980 -0.910 


Logic 0" Threshold Voltage aed 
2.3 3.4 
2.2 4.0 


fo ite =) 


[Poe Out | -a2v | -20v | 


# 
& © 
oo 
bb 
83 
ae 
88 
ia 


-—— 
a 

+ 

- 

- 

Ola 

< 


Switching Times (50 2 Load) 
Propagation Delay 











Rise Time 
' (20 to 80%) 
Fall Time 

(20 to 80%) 
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DUAL 2-WIDE 3-INPUT MECL 10,000 series 
“OR-AND” GATE 





MC10118 





The MC10118 is a basic logic building block 
providing the OR-AND function, useful in data 
control and digital multiplexing applications. 





Pp = 100 mW typ/pkg (No Load) 
tod = 2.3ns typ 


Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 












POSITIVE LOGIC 





NEGATIVE LOGIC 







Vec1 =Pin 1 
Vec2 = Pin 16 9 
Vege =Pin8 






*Collector Dot 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcec1 = Voc2 
+2.0 Vdc 


PROPAGATION DELAY 


Input 


(>) 


Pulse Generator 


input Pulse 
tt =t- = 2.0+ 0.2 ns 
(20 to 80%) 


60-ohm termination to ground lo- Unused outputs connected to 
cated in each scope channel input. a 50-ohm resistor to ground 


All input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TPi, to input Vee = -3.2 Vdc 
pin and TP oy, to output pin. 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series has been de- 





3 
signed to meet the dc specifications shown 4 
in the test table, after thermal equilibrium 
has been established. The circuit is ina 5% ; 
test socket or mounted on a printed circuit 6 
board and transverse air flow greater than 7 
500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 9 
-2.0 volts. Test procedures are shown for 10 
only one gate. The other gates are tested 1 
in the same manner. 15 
12 
13 
14 
L SUFFIX 
CERAMIC PACKAGE 
CASE 620 









TEST VOLTAGE VALUES 
(Volts) 


[9890 | 1890 | -1.208 | -1500 | 52 
[=0810 | -1.850 | 1.105 | -1475 | -52 | 
[0.700 [ -1828 [1035 [ -1440 | 62 | 


Pin MC10118L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Neve [ve5%6 ce vec) 
resrQuamaee fone | ot ain ec aie [me made 


Input Current 265 ae 1, a 
265 
370 
hal + 


inl 
Logic ‘1°’ Output Voltage | Von __| 
Logic ‘’0’’ Output Voltage | Vor | 


Logic ‘'1’" Threshold Voltage | VOHA 
Logic ‘’0’’ Threshold Voltage | VoLA 


Switching Times (50 {2 Load) 
6+ 2+ 
ae 2- 


@ Test 
Temperature 


-30°C 
+25°C 
+85°C 



























Propagation Delay 


Rise Time (20 to 80%) 
Fall Time (20 to 80%) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 


Symbol 


Power Supply Drain Current 


Input Current 


Logic ‘'1'’ Output Voltage 


Logic ‘’0"’ Output Voltage 


Switching Times (50 92 Load) 
Propagation Delay 


Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


VN Oo GO & W 


10 
11 
12 
13 
14 


15 


@ Test 
Temperature 


-30°C 

+25°C 

+85°C 
MC10118P Test Limits 





P SUFFIX 
PLASTIC PACKAGE 
CASE 648 


TEST VOLTAGE VALUES 





(panuliuod) 8LLOLOIN 


MECL 10,000 series 
4-WIDE 4-3-3-3 INPUT 


“OR-AND” GATE 





MCIO119 





The MC10119 is a 4-Wide 4-3-3-3 Input OR- 
AND gate with one input from two gates com- 
mon to pin 10. Input pulldown resistors elimi- 
nate the need to tie unused inputs to an external 


supply. 











POSITIVE LOGIC NEGATIVE LOGIC 













11 
12 
13 
14 
15 






Pp = 100 mW typ/pkg (No Load) 
tog = 2.3 ns typ 
Output Rise and Fall Time: 

= 3.6 ns typ (10% - 90%) 

= 2.6 ns typ (20% - 80%) 






















Vcec1 =Pin 1 
Vcc2 = Pin 16 
*Collector Dot Veg =Pin8 






SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci = Vec2 
+2.0 Vde 


Input 


Pulse Generator 
PROPAGATION DELAY 


Input Pulse 
te =t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- L_ 
cated in each scope channel input. 00 7 7 —— 


All input and output cables to the 

- scope are equal lengths of 50-ohm T 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input a 

" pin and TP oye to output pin. Veg =~ 3.2 Vde 





- See General Information section for packaging. 


3-51 


cS-f 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 


500 linear fpm is maintained. Outputs are 5 
terminated through a 50-ohm resistor to : 
-2.0 volts. Test procedures are shown for e* 
only one gate. The other gates are tested ? 
in the same manner. 9 
10 2 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 














TEST VOLTAGE VALUES 


















@ Test 
-30°c | -o890 | -1.890 | -1.205 | -1500 | -5.2 | 
+25°c | -0.810 | -1.850 | -1.105 | -1.475 | -5.2 | 
+esec | -0700 | -1.025 [ -1035 | -1440 | -62_ 





Pin MC10179L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


if a ac OT 
Test_[ Min | Max | Min | Typ | Max | Min | Max 
Lo ae ae ae 


Characteristic 





Power Supply Drain Current 
Input Current 


Logic ‘1°’ Output Voltage VOH 


= 
rc 






Logic *’0’’ Output Voltage VOL 
VOHA 
VOLA 


Logic ‘1°’ Threshold Voltage 

Logic ‘’0’’ Threshold Voltage 

Switching Times (50 Q Load) 
Propagation Delay 


es ee 
a ee ee 
Puls Out 







3+2+ 


c 
" 






Rise Time (20 to 80%) 
Fall Time (20 to 80%) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 


on an a w 


10 


14 
12 
13 
14 
15 










Power | Power Supply Drain Current _ Drain | Power Supply Drain Current _ 


Input Current =" 


Logic ‘1°’ Output Voltage 


lint 

Logic ‘‘0’’ Output Voltage er 
Logic ‘’1'’ Threshold Voltage 
Logic *’0’’ Threshold Voltage VOLA 


Switching Times (50 2 Load) 
t3+2+ 
Es = 






Propagation Delay 






Rise Time (20 to 80%) 
Falt Time (20 to 80%) 













MC10119P Test Limits 


P SUFFIX 
PLASTIC PACKAGE 
CASE 648 














TEST VOLTAGE VALUES 





















@ Test 
Temperature LViimes | vucmin | Vonarmin | Viarmes | vee | 
-s0ve ["-ae90 [1990 [1.205 [1500 [52 
vaste | -0700 | tas | 1005 [1a] 82 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





a 


1, 


—_—— 


+2.0V 
1,16 


+1.11V 
10,13 


—_ 


< 
fe) 
Ea 3 


a ;o 
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4-WIDE MECL 10,000 series 
“OR-AND/OR-AND-INVERT” 





GATE 


MC10121 












The MC10121 is a basic logic building block 
providing the simultaneous OR-AND/OR-AND- 
INVERT function, useful in data control and 
digital multiplexing applications. 


PD = 100 mW typ/pkg (No Load) 
tod = 2.3 ns typ 
Output Rise and Fall Times: 

= 3.5 ns (10% to 90%) 


= 2.5 ns (20% to 80%) 


POSITIVE LOGIC 





NEGATIVE LOGIC 








Vcc1 =Pin1 
Vec2 = Pin 16 
Vee = Pins 






2=(4+5+6)0(7+9+ 10) 0 (10+ 114 12)0 (13+ 14+ 15) 2= (40506) +(7@9@ 10) + (10011012) + (13 @ 14@ 16) 
3= (4+5+6)¢(7+ 99+ 10) © (10+ 11+ 12) @ (13 + 14+ 15) 3= (40506) + (7@9@ 10) + (100 11 © 12) + (13 © 14@ 15) 







SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci1 = VYoc2 
Vin +2.0 Vde 





Vout 
ab 0.1 MF ° Coax 


tt =t- =2.0+0.2 ns 


50-ohm termination to ground to- SS a 
cated in each scope channel input. 

All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 


be < 1/4 inch from TP;, to input 
pin and TPoy, to output pin. 


= ; La 
Input cao ed eee err ear oo ae ao : 
Pulse Generator 50 
input Pulse | | 50 PROPAGATION DELAY 
| 






Vout OR-AND 


Vee = -3.2 Vde 


See General information section for packaging. 
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ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 


shown in the test table, after thermal equi- 
librium has been established. The circuit is 













in a test socket or mounted on a printed 4 
circuit board and transverse air flow greater 5 
than 500 linear fpm is maintained. Outputs 6 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 7 
in the same manner. 9 
2 L SUFFIX 
10 3 CERAMIC PACKAGE 
CASE 620 
11 
12 
13 
14 
15 TEST VOLTAGE VALUES 





(Volts) 









@ Test 

foberuis 
-30°¢ =| -o890 | -1.890 | -1.205 | -1500 | -6.2 | 
128°C TT a 
196°C [1025 | 1005 | 1400 | 52 


















TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


ViH max VIHA min ae max 


(Vcc) 
Gnd 


1,16 


MC 10121L Test Limits 
Pin ° 2 
Under a 
Characteristic 


) [Mex [Min | Mon 
[Foner Supply Drain Current | le | 2s Sea 
265 
370 


Input Current 
PaESE 


Logic '’1"’ - 1.060 ~0.890 -0.960 ~0.810 .890 .700 
Output Voltage - 1.060 -0.890 -0.960 -0.810 a ‘890 .700 Vdc 
Logic -1.890 - 1.675 -1.850 - 1.650 -1.825 
~1.890 -1.675 -1.850 - 1.650 -1.825 
- 1.080 
- 1.080 


a 
<< 


_ 


== 


a 


4 a: | a 
3)" aj— a 





uf 


Output Voltage 


Test 
Logic ‘’1"' VOHA 
Threshold Voltage 
3 
3 
2 
2 
3 
2 
3 
2 


<< 
33 


Vde 


-0.910 
-0.910 


f=! 

ee 
Talal inn aia 
Le ed 







Vdc 


Logic *’0" VOLA 
Threshold Voltage 


Switching Times 
(50 2 Load) 


Propagation Delay 





+1.11V 
10,13 











Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


< < 
8) 8 
= 
= 
= 
o 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fom is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 








Power Supply Drain Current | ote | 8 | 












Logic “1” VoH - 1.060 
Output Voltage - 1.060 
Logic ‘’0’’ VOL -1.890 
Output Voltage ~1.890 
Logic ‘’1°’ 
Threshold Voltage 


Logic ‘’0’’ 
Threshold Voltage. 


Switching Times 
(50 2 Load) 


Propagation Delay 








Rise Time 
(20 to 80%). 

Fol Time 

.. (49 to 89%) phe eS 


ErECLUICUS cHyNy 











c1ewleLice 








Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
7 Under |___-30°¢erstSC*dtSC(‘éSCOC*d (Vee) 
Characteristic Symbot | _ Test [Min [Tye | Max | Min Vina min | VILA max Gnd 


| Min | Max 
a ie 
Input Current 7 
9 
Eek 
lint 7 0.5 
9 
10 Y 
4 
















4 
5 
6 
; 
9 
2 
10 3 P SUFFIX 
PLASTIC PACKAGE 
1 CASE 648 
12 
13 
14 
15 
TEST VOLTAGE VALUES 
(Velts) 
@ Test 
Pca 
-s0°c [-oago | -1.890 | -1205 | -1500 | -52 | 









+85°C 


0700 | 1.25 [1.035 | -1440 | 52 


MC10121P Test Limits 


| Max 
26 has Bese tl 
265 pAdc 7 
AFAR i ES EES 
370 10 


Hey Y 
-0.810 0.890 ~0.700 Vdc 
-0.810 -0.890 | -0.700 Vde 4,10,13 


-0.890 -0.960 d 
-0.890 -0.960 

- 1.650 -1.825 Vdc 
- 1.650 -1.825 


-1.675 -1.850 
-1.675 -1.850 
-0.980 
- 0.980 


ree 
F | 


< 
a 
a 


—: 
NWNW NNW WwW 


-0.910 Vde 
-0.910 Vde 
~ 1.630 Vde 
- 1.630 Vde 


+1.11V 
3.4 ns 10,13 
4.0 


2.3 
2.5 
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MECL 10,000 series 
TRIPLE 4-3-3 INPUT 
BUS DRIVER 


MC10123 





The MC10123 consists of three NOR gates 
designed for bus driving applications on card or 
between cards. Output low logic levels are 
specified with VoL S -2.0 Vdc so that the bus 
may be terminated to -2.0 Vdc. The gate out- 
put, when low, appears as a high impedance to 
the bus, because the output emitter-followers 
of the MC10123 are ‘‘turned-off’’. This elim- 
imates discontinuities in the characteristic im- 
pedance of the bus. 

The VOH level is specified when driving a 
25-ohm load terminated to -2.0 Vdc, the equ- 
ivalent of a 50-ohm bus terminated at both 
ends. Although 25 ohms is the lowest char- 
acteristic impedance that can be driven by the 
MC10123, higher impedance values may be 
used with this part. A typical 50-ohm bus is 
shown in Figure 1. 


POSITIVE LOGIC NEGATIVE LOGIC 


Veo1 =Pint Pp = 310 mW typ/pkg (No Load) 
Vec2 = Pin 16 


Veg = Ping tod =3.0 ns typ 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 * Vcoc2 


+2.0 Vdc Vout 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 


t+ =t-=2.0+ 0.2ns 
(20 to 80%) 


50-ohm termination to ground lo- --_.. 
cated in each scope channel input. | Unused Outputs connected to a 


— —J 26-ohm resistor to ground. 


All input and output cables to the 

scope are equal lengths of 50-ohm 0.1 pF 
coexial cable. Wire length should 

be < 1/4 inch from TPj, to input , 


pin and TPoyt tO Output pin. 
VeeE = -3.2 Vde 





FIGURE 1 — 50-OHM BUS DRIVER 





1/3 MC10123 1/3 MC 10123 1/3 MC 10123 


25 = 502 


5022 


RECEIVERS (MECL Gates) 


See General information section for packaging. . 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 


in a test socket or mounted on a printed 

circuit board and transverse air flow greater 10 St 
than 500 linear fpm is maintained. Outputs 1 

are terminated through a 25-ohm resistor to 12 

-2.1 volts. Test procedures are shown for 13 Se 
only one input and one output. The other 14 


inputs and outputs are tested in the same 
manner. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 











TEST VOLTAGE VALUES 
(Volts) 


[-0.800 | -1.890 | 1.205 | 1500 | 52 | 
[oso | -1860 | -1.105 | 1478 | -52_| 
[0.700 | -1.825 [1005 [1400 | 52 


Pin MC 10123 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Unde | _-308¢ [szsec, ssc 
Tes | Min | Max [min | Typ | Max | Min | Max Viti max | Vit min 


17 45,6,7,9,10 
11,12,13,14 


@ Test 
Temperature 
-30°C 
+25°C 




























Input Current 






Logic *’1" 
Output Voltage 


Logic *’0" 
Output Voitage 
Logic ‘'1" 
Threshold Voltage 
Logic “0” VOLA 
Threshold Voitage 


Switching Times 
(50-ohm load) 


Propagation Delay 



















Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 
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QUAD MTTL TO MECL MECL 10,000 series 
TRANSLATOR 





MC10124 


The MC10124 is a quad transtator for interfacing 
data and contro! signals between a saturated logic 
section and the MECL section of digital systems. The 
MC10124 has MTTL compatible inputs, and MECL 
complementary open-emitter outputs that allow use as 
an inverting/non-inverting translator or as a differen- 
tial line driver. When the common strobe input is at 
the low logic level, it forces all true outputs to a 
MECL l!ow logic state and all inverting outputs to a 
MECL high logic state. 

Power supply requirements are ground, +5.0 Volts, 
and -5.2 Volts. Propagation delay of the MC10124 is 
typically 3.5 ns. The dc levels are standard or 
Schottky TTL in, MECL 10,000 out. 

An advantage of this device is that MTTL level 
information can be transmitted differentially, via 
balanced twisted pair lines, to the MECL equipment, 
where the signal can be received by the MC10115 or 
MC10116 differential line receivers. The MC10124 is 
useful in computers, instrumentation, peripheral 
controllers, test equipment, and digital 
communications systems. 
































POSITIVE LOGIC NEGATIVE LOGIC 

















Gnd 
Vcc (+5.0 Vdc) 
Veg (-5.2 Vdc) 


Pp = 380 mW typ/pkg (No Load) 
tog = 3.5 ns typ (+1.5 Vde in to 50% out) 


Pin 9 
Pin 8 


Output Rise, Fall Times; 
2.5 ns typ (20% to 80%) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Input 


(0) 
Pulse Generator 


Unused outputs PROPAGATION DELAY 


Input Pulse connected to a 
t+ =t-= 5.5 +0.5 ns 50-ohm resistor 
(10 to 90%) to ground. 


0.1 uF 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TP oy: to output pin. 





See General Information section for packeging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 





is in a test socket or mounted on a printed 5 4 
circuit board and transverse air flow greater 2 
than 500 lineer fpm is maintained. Out- 7 3 
puts are terminated through a 50-ohm re- L SUFFIX 
sistor to -2.0 volts. Test procedures are 1 SeeMUIGRACICAGE 
shown for only one translator. The other 10 12 CASE 620 
translators are tested in the same manner. 15 

. 11 13 

14 


























| mA 

vr [vec | vee | | mn | 
Temperature 

30°C | +500 | 52 | 10 | +10 | 

+25°C | +500 | 52 | 10 | +10 | 

+85°C +500 | 52 | -10 [ +10 
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Negative Power Supply 
Dratn Current 


Pin MC10124L Test Limits 
a oT un 


Typ v 
Se Tad a 
pAdc 
wAdc 


Positive Power Suppiy 
Orain Current 


| 5.6,7,10,11,16 | 


Reverse Current 5.7,10,11 





Forward Current 5,7,10,41 





TEST VOLTAGE /CURRENT VALUES 
3 ve | ve | 
, [1040 | +200 | +5) : 
TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW: 
6 


input Breakdown Voltage - Vde 


5,7,10,11,16 
6,16 





Clamp tnput Voltage 





Vde 
Vdc. 






= 
| tccer | 9 | 

6 

7 

BVin 6 

7 

vy 6 

7 

VOH 1 

3 
ee 

1 

3 

3 

1 

1 


High Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 6,7 16 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc 16 
Low Output Voltage -1.890 |. -1.675 | -1.850 -1.650 | -1.825 Vde - 16 
; -1.675 | -1.850 -1.650 | -1.825 Vdc 6,7 16 
High Threshold Voltage VOHA -0.910 Vde 
-0.910 Vdc 
Low Threshold Voltage VOLA -1.630 Vde 
-1.630 Vde 


Switching Time (50 $2 toad) 


Propagation Delay 
(+3.5 Vdc to 50%)(@) 


+7.0 Vde | -3.2 Vde 





+2.0Vde 


Rise Time (20% to 80%) 





Fall Time (80% 29 20%) 


-———- 
-——_- 
—. 





@ See gwitching time test circuit. Propagation delay. for this circuit is specified. from +1.5 Vdc in to the.50% point on the output waveform. The +3.5 Vdc is chown here becouse eli jegic and supply: levels are shifted 2 volts positive.) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the de specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 





is in a test socket or mounted on a printed 5 4 
circuit board and transverse air flow greater 2 
than 500 linear fom is maintained. Out- 7 3 
puts are terminated through a 50-ohm re- 
sistor to -2.0 volts. Test procedures are 1 P SUFFIX 
shown for only one translator. The other 10 12 Ee tee 
translators are tested in the same manner. 15 

11 13 

14 


TEST VOL TAGE/CURRENT VALUES 


MC10124P Ten aaa Be 


ae 


Sevitching Time (60-1! load) 


Propagation Delay 
(+3.5 Vide to 50%) 


] 
“a 


ate . 


Rise Time (20% to 80%) 


Eves 
ee 
Peavey 

7 

7 

6 


Fall Time (80% to 20%) 





@ See awitching time test circuit. Propagation delay for this cowcuit is specified from +1.5 Vde in to the 50% point on the output waveform. The +3.5 Vdc is shown here because all logic and supply levels are shifted 2 volts positive.) 
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QUAD MECL TO MTTL MECL 10,000 series 
TRANSLATOR 





MC10125 


The MC10125 is a quad translator for interfacing 
data and control signals between the MECL section 
and saturated logic sections of digital systems. The 
MC 10125 incorporates differential inputs and Schottky 
MTTL ‘‘totem pole” outputs. Differential inputs al- 
low for use as an inverting/non-inverting translator or 
as a differential line receiver. The Vgg reference volt- 
age is available on pin 1 for use in single-ended input 
biasing. The outputs of the MC10125 go to a low logic 
level whenever the inputs are left floating. 
































POSITIVE LOGIC NEGATIVE LOGIC 


Power supply requirements are ground, +5.0 Volts 
and -5.2 Volts. Propagation delay of the MC10125 
is typically 4.5 ns. The MC10125 has fanout of 10 
MTTL loads. The dc levels are MECL 10,000 in and 
Schottky TTL, or MTTL out. This device has an 
input common mode noise rejection of +1.0 Volt. 

An advantage of this device is that MECL level 
information can be received, via balanced twisted pair 
lines, in the MTTL equipment. This isolates the MECL 
logic from the noisy MTTL environment. This device 
is useful in computers, instrumentation, peripheral con- 
trollers, test equipment and digital communications 
systems. 












Gnd 
Vec (+5.0 Vdc) = Pin 9 
Veg (-5.2 Vdc) = Pin 8 






PE = 380 mW typ/pkg (No Load) 
tod = 4.5 ns typ (50% to +1.5 Vdc out) 


Output Rise, Fall Times; 
2.5 ns typ (20% to 80%) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Input 
(O) 
Pulse Generator 
Alt Diodes 


MMD7000 
or Equiv. 


Input Pulse 
t+ = t-=2.0+0.2 ns 
(20 to 80%) 


-1.69 Vde O 


S0-ohm termination to ground lo- PROPAGATION DELAY 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to Output pin. 


Cx. = 25 pF, including test fixture 


One input from each gate must be tied to Vag 
(Pin 1) during testing. 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 





Each MECL 10,000 series circuit has been 2 _ 4 
designed to meet the dc specifications 3 
shown in the test table, after thermal equi- 6 
librium has been established. The circuit _ 
is in a test socket or mounted on a printed 7 
circuit board and transverse air flow greater 10 
than 500 linear fpm is maintained. Test == 12 
procedures are shown for only one trans- 11 L SUFFIX 
lator. The other translators are tested in 14 CERAMIC PACKAGE 
the same manner. : _ 13 CASE 620 
1 
eee 









TEST VOLTAGE VALUES 



















@ Test 
omearente) || Sorinad | Wiccan. | Vetacn Mcnctel| Vidi | Wasi Vine Vick Wem. | Vee Al vee 
“30° «=f -0.890 | -1.890 | -1.205 | -1.500 [+0.110]-0.890}-1.890]-2890 | 
+25°C «[ -0810 | -1.850 | -1.105 | -1.475 |+0.190|-0.850/-1.810|-2850 | 
sesse_[~-a700 [tees | -100s_[-1a0_[oao|-onas|-t oof 
Pin MC101Z5L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





Output 


epee 
[Sse] Ga TCA) RC ES 
Gmetad! Oe a XA) EA) 
nse Ad 
Pero | OS Se A 
De a A OB 
aecoal 


as ee 

ea et 

eae eee 

ian hoe ee 

ee ee 

ae er ae 

ee ae 

ses ee He a (a oriais) | 

10,11,14,15 

ae ae Es ee ee ee ee 

roan ar es 
261014, | = 

8 
Par 
7 Le 20 mA 


SS ae se 








Negative Power Supply 
Drain Current 

Positive Power Supply CCH 
Drain Current ICCL 


Tice. 
Tink © 
[Vou 
eee 
Worse | 
[tos 





uAdc 
de 






< 






$ 


Low Output Voltage 
High Threshold Voltage 
Low Threshold Voltage VOLA 


indeterminate input VoLs1 
Protection Tests 
VOLS2 


Short-Circuit Current 
Reference Voltage 


Common Mode 
Rejection Tests 






< 






de 
dc 
de 


< 


a 








Vde 






S 






€ 






-2.0 mA 
-2.0mA 








S 





Switching Times 






Propagation Delay 
(50% to +1.5 Vdc} 






Rise Time (+1.0 Vdc to 2.0 Vdc) 
Fall Time (+1.0 Vdc to 2.0 Vdc) 






(any ie a) ce ey De 
5 
5 
4 





@® individually test each input, apply Vi max to pin under test. 
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ELECTRICAL CHARACTERISTICS 





Each MECL 10,000 series circuit has been 2 

designed to meet the dc specifications 3 _ 4 

shown in the test table, after thermal equi- 

librium has been established. The circuit 6 

is in a test socket or mounted on a printed 7 5 

circuit board and transverse air flow greater 

than 500 linear fpm is maintained. Test 10 

procedures are shown for only one trans- 11 12 

lator. The other translators are tested in P SUFFIX 

the same manner. 14 _ as PLASTIC PACKAGE 
15 . CASE 648 

2s 





TEST VOL TAGE VALUES 





















@ Test 
-0% [~-0890 [1890 | -1.205 | -1500 [-o110}-oseef 1.990] 2890 | 
r2s°c [0810 | -1a60_| 1.105 | -1475_|-0190[-0.8501-1.810|-250 






[0.700 | ~-1 925 | 1.028 [1 440-0200] 0825-1 700)-2 825 | 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


a ee ee Ee ee ee ee 
(ees ee EE ee ee ee 


Sa ORS =e 
feat ee ef ome ere ee ee | 















MC 10125P Test Limits 









Output 


Negative Power Supply 
Oran Current 
Positive Power Supply ICCH 
Drain Current 
we 'CCL 


ele 
o|8 
zrjo 








Vou Vae Fae ea) SE Ga PE Sa a a 
SS A ES OAL) OS XT 
A NN AN CA ONC A EAL) OO OCT 
a Oa a Oa OO 
Protection Tests 10,11,14,15 

a ees ee oe ak es ae ee 
zeioral - | |-|-]-|- Jarsl 9 | 8 | ae] 
VeB 26,1014 | a a EA ee 


Common Mode 
Rejection Tests 






VOH 


Cc 
+ 


hee fee: Seal ead ie ee ee eee 
3 2 8 -2.0mA 
MmEBMMhMEa rears 
2 x “ 8 20 mA 
= 2 3 8 20mA 


Cy (pF) 
3,7,11,15 9 16 


VoL 





, Switching Times 
Propagation Oelay 
(50% to +1.5 Vde) 


N 
n 
@ 





Rise Time (+1.0 Ve to 2.0 Vide) 
* Fatt Time (+1.0 Vde to 2.0 Vde) 





@- individually iest each input, apply Vin max tO pin under test. 
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BUS DRIVER 


MECL 10,000 series 





MC10128 


Advance Information 


The MC10128 is designed to provide outputs which are 
compatible with IBM-type bus levels; or, if desired, it will 
drive TTL type loads and/or provide TTL three-state out- 
puts. The inputs accept MECL 10,000 levels. The MC- 
10128 output levels can be accepted by the MC10129 
Bus Receiver. 

The operating mode IBM or TTL is selected by tying 
the external control pins to ground or leaving them open. 
Leaving a contro! pin open selects the TTL mode, and 
tying a control pin to ground selects the IBM mode. 

The TTL mode will drive a 25-ohm load, terminated to 
+1.5 Vdc or a 50-ohm load, terminated to ground. The 
device has totem-pole type outputs, but it also has a dis- 
able input for three-state logic operation when the circuit 


Vcc = Pin 14 
Gnd 1 = Pin 16 
Gnd 2 = Pin 1 
Gnd 3 = Ping 

Vege = Pins 


is used in the TTL mode. When in the high state the disable 
input causes the output to exhibit a high impedance state 
when it would normally be a positive logic ‘’1’’ state. When 
the strobe is in the high state it inhibits the output data 
to the low state. 

Latches are provided on each data input for temporary 
storage. When the clock input is in the low logic state, 
information present at the data inputs D1 and D2 will be 
fed directly to the latch output. When the clock goes high, 
the input data is latched. The outputs are gated to allow 
full bus driving and strobing capability. 

The MC10128 is useful in interfacing and bus applica- 
tions in central processors, mini-computers, and peripheral 
equipment. 


CONTROL 1 


O04 
CONTROL 2 


Pp = 700 mW pkg/typ (No Load) 
tod = 12 nstyp 





This is advance information and specifications are subject to change without notice. 


See General Information section for packaging, and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 


— MTTL MODE 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The 
Circuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is 


maintained. 


Negative Power Supply 
Drain Current 


Positive Power Supply 
Drain Current 






Input Leak age Current 








Logic ‘'1" 

Output Voltage 
Logic “‘0" 

Output Voitage 
Logic ‘’1"’ 

Threshold Voltage 


Logie ‘‘0’’ 
Threshold Voltage 














CONTROL 1 
013 


OISABLE "3 
DISABLE 20 


020 





@ Test 
Temperature 
-30°C 
+25°C 
sche +85°C 












+ 
@ 
2] 
(+) 
ie) 





wAdc 


2 2Il<<l<esle<l<e< 
adjlaaqjadlaa 
Qalaoa aaTaaTaoa 





TEST VOLTAGE VALUES 





Vii 
890 | -1.890 | -1.205 
“0.810 | -1.880 | 1.106 | 


9700 


° 


ro) 
@ 
© 
° 


Vitimax Vit Amin 
3 
7 
10 
11 
7 
7 
7,10 
7,10 





| wade | mAdc | 
heal lon 
| | -100 | +56 
. | -100 | +56 
26. [ =t00 [+56 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 















VitAmax 


< 
m 
m 

< 
oO 
(2) 


' ' t 

Nini a 

NTNTNM 
+ 
a 







=_ 
ee ee 


_ 


— = —_ aD 
Ww elwovolowlow 
DID HAAS OH 


me 
3 

Pra 
41 






























~~ 
NNQaaq N ao © 


< 
m 



























12 
ere BE 
1,2, .9 15,16 
Switching Times ¢ -0.890 V |-1.690 V 
Propagation Delay 
Data Input t14415+ ns 1.9.16 
t11-15- 11 
Clock Input 10-154 10,11 
t10-15- 10,11 
Reset Input 17+15- 7,10 
t7+2- 7,10 
STROBE Input 134+15- 3 
13-15+ 
3+2- 
t3-2+ 
Setup Time tsetupH 10,11 15 
setup 
Hold Time tholdH 
tholdt 
Rise Time (20% to 80%) 145+ 
Fall Time (20% to 80%) t15- 





* Apply Vi_min individually to pin under test. @ A pulse is applied to pin 10. Vin Vin 
©@ Output latched to logic Low state prior to test. 


Output latched to logic High state prior to test. 
starlet Vira—om} ft— 100 nsec min 


: 
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MC 10128 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — MTTL MODE 


° D +5.0 Vde 


0.1 wr 
Vi Coa 
4 si CONTROL 1 ‘ 


013 





Coax 11 950 
O 280 


10 
Input 
p O L 25 All Diodes 
MM0D7000 
Pulse Generator 7 or Equiv. 
Input Pulse . = 
12 = 
tt =t-= 2.0+0.2ns . ili Vv 
(20 to 80%) = = 
PRF = 1.0 MHz 
Vin = -0.890 6 C. = 20PF, including test fixture 
Vit = -1.690 : 
2 
0Q2 
3 





50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal! lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPjp7 to input pin 
and TP out to output pin. 
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L 
ELECTRICAL CHARACTERISTICS | conto CERAMIC PACKAGE 
— IBM MODE wie eee 





Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The 
circuit is in a test socket or mounted on a 












TEST VOLTAGE/CURRENT VALUES 
TEST VOLTAGE VALUES . 

















(panuiuos) SZLOLOW 





@ Test 
printed circuit board and transverse air Temperature Haas \ i livaee| 
flow greater than 500 linear fpm_ is -30°C 


maintained. 





Af 
+ 
a 


+25°C 


< 
8 
3|3/8 


MC10128L Test Limits 






















Negative Power Supply 
Drain Current 


Positive Power Supply 
Drain Current 


Input Leakage Current 


PmAde [Ade 
Volts 
Vitimax | Vitmin Stee neal VE Ltd loL 
-0.890 | -1.890 /-1.500 00 |-593 | -30_| 
“0.810 | -1.850 | oo|-s93 | -30_| 


1,4,9,13,16 



















Output Voltage 1,4,9,13,16 

Output Voltage 2,15 1,4,9,13,16 

Threshold Voltage 1,4,9,13,16 
Logic ‘‘0’’ 








Threshold Voltage 


Output Short Circuit Current 


Switching Times ¢ 
Propagation Delay 
Data Input 


2,15 1,4,9,13,16 
2,15 1,4,9,13,16 
1,2,4,9,13,15,16 
1,2,4,9,13,15,16 


1,4,9,13,16 




















1414+15+ 
t11-15- 
t10-15+ 
%10-15- 






Clock Input 





























Reset Input t74+15-. 
t7+2- 
STROBE Input t34+15- 
3-15+ 
t3+2- 
9-2+ 
Setup Time tsetupH 
tsetupL 
Hold Time thoidH 
tholdL 
Rise Time (20% to 80%) (15+ 


Fall Time (20% to 80%) t45- 


Apply Vitmin individuality to pin under test. © A puise is applied to pin 10. Vin Vin 
@ Output latched to logic Low state prior to test. 


@ Output latched to logic High state prior to test. 
t See waveforms = Vita—} jag—100 nsec min 


a 


: 


MC 10128 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — IBM MODE 


0.1 wr 
ae CONTROL 1 


= 13 @ 


=a 
| 
| 


Input 


Pulse Generator 
Input Pulse 


tt =t-=2.0+02 ns 
(20 to 80%) 


PRF = 1.0 MHz 
ViH = -0.890 
Vit = -1.690 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj, to input pin 
and TPoyt to Output pin. 
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MC 10128 (continued) 


Start Cycle 


Strobe 


Output 


Output 


TTL — MODE 
VoL = 0.5 Volts Max 
VoH = 2.5 Volts Min 


VOLTAGE WAVEFORMS 


DATA INPUT 


STROBE INPUT 


CLOCK INPUT 


t10-15+ 


RESET INPUT 


+1.5 Volts 


t7+2- 


IBM — MODE 
VoL = 0.25 Volts Max 
VOH = 9.85 Volts Min 
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QUAD BUS RECEIVER 


MECL 10,000 series 





MC10129 


The MC10129 bus receiver works in conjunction with 
the MC10128 to allow interfacing of MECL 10,000 to 
other forms of logic and logic buses. The data inputs are 
compatible with, and accept MTTL logic levels as well as 
levels compatible with IBM-type buses. The clock, strobe, 
and reset inputs accept MECL 10,000 logic levels. 

The data inputs accept the bus levels, and storage ele- 
| ments are provided to yield temporary latch storage of 
i the information after receiving it from the bus. The out- 
| ‘puts can be strobed to allow accurate synchronization of 
| signals and/or connection to MECL 10,000 level buses. 
: When the clock is low, the outputs will follow the D in- 
, ‘puts, and the reset input is disabled. The latches will 
. store the data on the rising edge of the clock. The outputs 
‘- are enabled when the strobe input is high. Unused D 


POSITIVE LOGIC 


ales 


mica 
alle 


[>= 


Hysteresis 
Control 50 


Clock 110 
Reset 100 
Strobe 120 


[> 


inputs must be tied to Vcc or Gnd. The clock, strobe, 
and reset inputs each have 50 k ohm pulldown resistors to 
VEE. They may be left floating, if not used. 

The MC10129 will operate in either of two modes. 
The first mode is obtained by tying the hysteresis control 
input to VEE. In this mode, the input threshold points 
of the D inputs are fixed. The second mode is obtained 
by tying the hysteresis control input to ground. In this 
mode, input hysteresis is achieved as shown in the test 
table. This hysteresis is desirable where extra noise mar- 
gin is required on the D inputs. The other input pins are 
unaffected by the mode of operation used. 

The MC10129 is especially useful in interface applica- 
tions for central processors, mini-computers, and periph- 
eral equipment. 


TRUTH TABLE 


7 Ns 7 
H 0) L 
H L a, 
H @ H 


@ = Don't Care 


Pp = 750 mW typ/pkg (No Load) 
tod = 10 ns typ 


Vcc = Ping 
Gnd = Pins 1 and 16 
VEE = Pin8 





See General Information section for packaging and maximum ratings information. 
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CLE 




















ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 


° 1400 


mules 01501 equilibrium has been established. The L SUFFIX 
Circuit is in a test socket or mounted on a CERAMIC PACKAGE 
CASE 620 


printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 
2 3 a2 tained. Outputs are terminated through a 
50-ohm resistor to -2.0 volts. Test pro- 
cedures are shown for only one input/out- 
put combination. Other combinations are 
2 a3 tested in the same manner. paibea 


Temperature 








TEST VOLTAGE VALUES 





03 4 © 








Hysteresis 
Control So +75°C 
Clock 11 286° 
Reset 10 eS — TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Strobe 12 Unde| -30%C_ fem ease 
Tea | Men [Mon | Min | Tye | Men | 


Supply Orain Current 8 
8 BF 
Peace © [* 1 | 
Supply Orain Current 


Loge “1" 
Output Voltage 

Loge “0” Vv 
Output Voltage 
Ope 


L 






9 5.8 1.16 
58 1,16 
| 8 1,6,16 
8 15,16 
58 1,16 
58 1.16 
8 16,16 
8 1,6, 16 


eae | 










Threshold Voltage 





1,6,16 
16,16 











Loge “0” 
Threthold Voliage 

















Switching Times 
Propagetion Oelsy 
Date Input 





Deas 
{)-14- 
th 1etas 
19 9-14- 
SS PEar oy 
12-14- 
110+14- 









Clock input 





Strobe Input 






Reset Input 












Hysteresss Mode )e14> 













9-14. 
Setup Time setup 
Hotd Time thoi 
Rise Time ih 





Fall Time t- 


“When testing choose esther MTTL or IBM Input Levels. 
@ Operation end limits shown also apply for Voc * +6.0 V 
@ Input level on date input when from +0 4 V up to voltage level given. VIHA” VIHA’ 







Hysteresis Mode 


Logic ‘‘1" aw. Threshold Voltage 


@ Outout aached q topic high state prior to test. . 
Virsa: Viva’ are standard logic "1" and logic “O" MTTL threshold voltages. Vv 
Vina’. Vira”. Vina’ ond Vic a’ ere logic “1° and logic “0” threshold voltages in the hysteresis mode ou 


@ shawn in diagram. 


Lagic oe 0O”’ 


7” weet er 


«)) input tevel on date input taken from +4 0 V down to voltage level given 
t 


Vitae i‘ Vii ae . ae 


(panunuod) GZLOLOW 


1. me ee ee 


-MC10129 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 


Input Pulse 
tte =1-=5.5+0.5ns 
(10 to 90%) 


Unused outputs 
. : connec 
50-ohm termination to ground lo- sais ted ea 
. : -ohm resi 
cated in each scope channel input. ce] esistor 
to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPjpn to input pin 
and TP out to output pin. 


Hysteresis 
Control 


Clock 
Reset 
Strobe 
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MC 10129 (continued) 


FIGURE 1 — DATA to OUTPUT 
(Clock and Reset are low, Strobe is high) 


74+14+ t7-14- 


FIGURE 3 — RESET to OUTPUT 
(Data and Strobe are high) 


41-14+ 


FIGURE 2 — STROBE to OUTPUT 
(Data is high, Clock and Reset are low) 


+1.11V 


Strobe 
+0.31 V 


12+ 14+ t12-14- 


FIGURE 4 — CLOCK to OUTPUT 
(Reset is low, Strobe is high) 


+2.4V 
Clock 41.11 V 


+1.11V 
+0.31 V 


+1.11V 


+0.31 V 


FIGURE 5 — Tset up AND THOoLD WAVEFORMS 


+5.00 V 


+2.400 V 


+1.11V 
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MECL 10,000 series 


DUAL LATCH 





MC10130 


The MC10130 is a clocked dual D type latch. 
Each latch may be clocked separately by holding 
the common clock in the low state, and using 
the clock enable inputs for the clocking function. 
If the common clock is to be used to clock the 
latch, the clock enable (Cg) inputs must be in 
the low state. In this mode, the enable inputs 
perform the function of controlling the common 
clock (C). 

Any change at the D input will be reflected 
at the output while the clock is low. The out- 
puts are latched on the positive transition of the 
clock. While the clock is in the high state, a 
change in the information present at the data 
inputs will not affect the output information. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. 

Output rise and fall times have been opti- 
mized to provide relaxation of system layout 
and design criteria. 

The set and reset inputs do not override the 
clock and D inputs. They are effective only 
when either C or CE or both are high. 

























POSITIVE LOGIC NEGATIVE LOGIC 






TRUTH TABLE 











Vcec1 = Pin 1 
Vcc2 = Pin 16 
Vee =Pin 8 

















Pp = 155 mW typ/pkg (No Load) 
@ = Don't Care tod =2.5nstyp 






CIRCUIT SCHEMATIC 


ae 


is BeAr Type yh AG Cin 
Tt mill 
is nit _| 


See General information section for pack aging. 













002 


$10 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 

designed to meet the dc specifications S15 
shown in the test table, after thermal equi- 

librium has been established. The circuit is 

in a test socket of mounted on a printed D1 7 
circuit board and transverse air flow greater = 


than 500 linear fpm is maintained. Outputs Cer 6 - 
are terminated through a 50-ohm resistor to 4 
-2.0 volts. Test procedures are shown for 


N 


only one latch. The other latch is tested 


in the same manner. R14 


L SUFFIX 
CERAMIC PACKAGE 


R213 oe CASE 620 
Deane 














TEST VOLTAGE VALUES 














Cen 11 
a as 15 jek (Volts) 
Temperature | Vininox | Vite | Viwamin | Vivamax | Vee | 
_ swe [coaio io [rams [igo | a3 | 
+25°C [ose | -1a80 [1305 [rare [a2 


















Pin METOT OE Test: Cimits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under ~ 30°C +25°C ee (Vee) 
See ee ee See Vinsamin | ViLamax Sar 


Input Current at 










| wAde | 


il appear 
lll dl el Ba 
al as 


2 


au: 
2 


Logic ‘’1"" 
Output Voltage 

Logic '‘0” 
Output Voltage 

Logic ‘’1" VOHA 
Threshold Voltage 

Logic “0” VOLA 
Threshold Voltage 


Switching Times (50 2 Load) 
(See Figure 1) 


2 





- 1.080 


eae ee 



























Propagation Delay t742+ 1.0 2 8 1,16 
t54+2+ 
t4+2- 
'6-2+ 
Rise Time (20% to 80%) t2+ 
Fall Time (20% to 80%) to- 
ee 


oe ea 
ee aa 


“All other inputs are tested in the same manner 





(panuliU09) ODELOLOW 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been 


designed to meet the dc specifications $15 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed O1 
circuit board and transverse air flow greater = 


~N 















than 500 linear fom is maintained. Outputs CEI: 6 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one latch. The other latch is tested 
in the same manner. R14 
Cc 9 P SUFFIX 
R213 PLASTIC PACKAGE 
CASE 648 
Ceo 11 TEST VOLTAGE VALUES 
D2 10 
@ Test 
Temperature 
$212 -30°C 





+25°C 


+ 2 
Pin eC LO Lost Eimnits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under | _-30°C +25°C +85°C Wee) 
ra ee ee eee Vinamin | Vitamex | Vee | 6 
11 











Power Supply Drain Current | ote | 8 | - | 


Input Current = 
cd e sed 
= 4 


Logic “1° is 080 | =n = =— — 700 
Output Voltage 

Logic ‘’0’’ -1.890 | -1.675 
Output Voltage 

Logic “1° VOHA - 1.080 -0.980 
Threshold Voitage 

Logic “0"’ VOLA 
Threshold Voltage ; 


Switching Times (50 2 Load) 
(See Figure 1) 
Propagation Delay 













Rise Time (20% to 80%) 
‘Fall Time (20% to 80%) 


Hold Time 


*All other inputs are tested in the same manner 





i 


(panuuco) OFLOLOW 


MC 10130 (continued) 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 





Input Pulse 
tt =t = 2.0ns+ 0.2 ns 
(20 to 80%) 


Clock Input 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyz to output pin. 


+1.11 Vde 
Vir 


Clock Input / 


+1.11 V 


+0.31 V 
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NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (OD). 


thold is the minimum time after the positive tran- . 


sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 





we 


MECL 10,000 series 


DUAL TYPE D MASTER-SLAVE 
FLIP-FLOP 





MC10131 


The MC10131 is a dual master-slave type D 
flip-flop. Asynchronous Set _(S) and Reset (R) 
override Clock (Cc) and Clock Enable (Ce) 
inputs. Each flip-flop may be clocked separately 
by holding the common clock in the low state 
and using the enable inputs for the clocking 
function. If the common clock is to be used to 
clock the flip-flop, the Clock Enable inputs 
must be in the low state. In this case, the en- 
able inputs perform the function of controlling 
the common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 


























R-S TRUTH TABLE 








N.D. = Not Defined 


CLOCKED TRUTH TABLE 






@ = Don’t Care 
C=Ce + Ce. 

A clock H is a clock transition 
from a low to a high state. 


Pp = 235 mW typ/pkg (No Load) 
fTog = 160 MHz typ 










POSITIVE LOGIC NEGATIVE LOGIC 







Veci1=Pin 1 
Vcc2 = Pin 16 
Vee = Pin 8 


* See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS si. 6 


















Each MECL 10,000 series circuit has been D1 7 2 

designed tomeet thedc specifications shown Cei 6 >) L SUFFIX 

in the test table, after thermal equilibrium 3 CERAMIC PACKAGE 

has been established. The circuit is in a CASE 620 

test socket or mounted on a printed circuit R1 4 

board and transverse air flow greater than Cc9 . 

500 linear fpm is maintained. Outputs are R213 TEST VOLTAGE VALUES 

terminated through a 50-ohm resistor to ade 14 (volts) 

-2.0 volts. Test procedures are shown for et P ) > @ Test 

ditions. Other inputs tested in the same -30°c [ -0890 [| -1890 {| -1.208 | -1500 | -52 | 






+85°C_ 


“1825 | _-1.035 | -1aa0 | 52] 


VOLTAGE APPLIED TO PINS LISTED BELOW: 
(Vcc) 


[PonerSuppiy Oraincorent | te 8 | -|- | - |] s6 | -— aay (scar ae ae ea 


Input Current 4 pAdc 
5 
6 
7 
9 


Logic ‘1°’ VOH 2 - 1.060 |}-0.890} -0.960 -0.810| -0.890 | -0.700 Vde 
Output Voltage 2t ~ 1.060 |-0.890; -0.960 -0.810 | -0.890 | -0.700 Vde 
Logic ‘‘0” VOL 3 - 1.890 |- 1.675) -1.850 -1.650 | - 1.825 Vde 
Output Voltage 3t - 1.890 |-1.675| -1.850 - 1.650 | -1.825 Vde 













4,16 










To 

rE 

>> 

aa 

os) 
Ebert ei 

























2 Vdc 5 
Vde 7 
3 Vde 5 
3t Vdc 7 
Clock Input 
Propagation Delay 2 ns 9 2 8. 1, 16 
2 9 2 
2 6 2 
2 6 2 
Rise Time (20 to 80%) 2 9 2 
Fall Time (20 to 80%) 2 9 2 
Set Input 
Propagation Delay 642+ 2 ns 8 1,16 
t12+15+ 15 
t5+3-" 3 
ty24+14-| 14 
Reset Input 
Propagation Delay 2 ns 4 2 8 1, 
15 13 15 
3 4 3 
14 13 14 
[a aa (A a 
Hold’ Tims | thoig | 7 | ns es Ee 5 Rae eee ee ee ee 
Toggle Frequency (ax) | trog |? Ls a SN (aS a Da 


“Individually test each input: apply ViL min to pin under test. 


- a Saete 
TOurpus level.to be measured efter.a clock pulas hes been applied to. the Ce innut(ping) [| of | aoe 


vi L min 


(panuluo2) LELOLOW 


ie eS aA i i Ra Oe PRP MTSE EA EV AG ee Penge ge NEE a eet Tp ee The eo” 
| ELECTRICAL CHARACTERISTICS — ADVANCE INFORMATION*® 
Each MECL 10,000 series circuit has been 








designed to meet thedcspecifications shown _01 7 2 P SUFFIX 

in the test table, after thermal equilibrium Cei1 6 iD PLASTIC PACKAGE 
.has been established. The circuit is in a 3 CASE 648 

test socket or mounted on a printed circuit 

board and transverse air flow greater than a : 

500 linear fpm is maintained. Outputs are Cc 

terminated through a 50-ohm resistor to TEST VOLTAGE VALUES 


~2.0 volts. Test procedures are shown for (Volts) 


: : @ Test 
onty one input, or for one set af input con forpeuate VIHA min | VILA max 
eee: OPN ee re eo -30%¢ [~ -0890 | -1890 | -1.205 | -1500 [52 | 
manner. 
125° ae wel 
+85°C 
MC10131P Test Limits 


ec 


Characteristic 


Power Supply Drain Current 


Input Current linH 


Logic “1” VOH 2 |-1.060-0.890] -0.960 -0.810| -0.890] -0.700] vac 
Output Voltage 2 - 1.060 |-0.890| -0.960 -0.810| -0.890 | -0.700} Vdc 
Logic “0” VoL 3 |-1.890|-1.675| -1.850 -1.650 | - 1.825 Vde 
Output Voltage 3t —_|-1.890]-1.675| -1.850 -1,650 | -1.825 Vde 
Logic "1" 2 |-1.080 -0.980 -0.910 Vde 
2t |-1.080 -0.980 -0.910 Vde 


Threshold Voltage 
Logic ’‘0” 
Threshold Voltage 


ia | 
NIONON DA 

o-, 

o 


L8-€ 


3 - 1.630 Vde 
3t - 1.630 Vdc 
Switching Times +1.11 Vde 


Clock Input 
Propagation Delay 


< < 
Oo Oo 
- <= 
> > 


Rise Time (20 to 80%) 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay t5+2+ 
t42+15+ 
t54+3- 
t12+14- 
Reset Input 
Propagation Delay t4+2- 
113+15- 
4+3- 
t13+14+ 


[Sep time ewe |? 
[Hold Time +o | 7 | = | - | 15 


“Individually test each input; apply Vi_ min to pin under test. 


a, — Vin 
TOutput level to be measured after a clock pulse has been applied to the CE input (pin 6) | moe 


VIL min 
*This is advance information and specifications are subject to change without notice. 


(panuiju09) LELOLOW 


MC 10131 (continued) 


FIGURE 1— TOGGLE FREQUENCY TEST CIRCUIT 


Vec1 = Vcec2 = +2.0 Vde 
CJ 


Clock Input (05 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to output pin. 





FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci1 = Vcc2= 
+2.0 Vde 


Input Pulse 
tt = t-=2.0+ 0.2 ns 
(20 to 80%) 


Clock Input 
TPin 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TP oy; to output pin. 


R Input 


Q Output NOTE: 
tsetup is the minimum time before the positive 
G Output transition of the clock pulse (C) that information must 
be present at the data input (D). 


thold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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DUAL MULTIPLEXER WITH 


MECL 10,000 series 





LATCH AND COMMON RESET 


MC10132 


The MC10132 is a dual multiplexer with clocked D 
type latches. It incorporates common data select and 
reset inputs. Each latch may be clocked separately by 
holding the common clock in the low state, and using the 
clock enable inputs for aclocking function. If the common 
clock is to be used to clock the latch, the clock enable 
(CE) inputs must be in the low state. In this mode, the 
enable inputs perform the function of controlling the com- 
mon clock (Cc). 


POSITIVE LOGIC 


TRUTH TABLE 


Ol 

m 

O 
3 
+ 
~ 


d = Don’t Care 





See General Information section for pack aging. 


The data select (A) input determines which data input 
is enabled. A high (H) level enables data inputs D12 and 
D22 and a low (L) level enables data inputs D11 and D21. 
Any change on the data input will be reflected at the 
outputs while the clock is low. The outputs are latched 
on the positive transition of the clock. While the clock is 
in the high state, a change in the information present at 
the data inputs will not affect the output information. 
The reset input is enabled when the clock is in the high 
state, and disabled when the clock is low. 


NEGATIVE LOGIC 


Voc1=Pin 1 


D=(Ae@D11) + (Ae@D12) Vec2 = Pin 16 


Vee =Pin8 


Pp = 225 mW typ/pkg (No Load) 
tod =3.0nstyp 


y8-€ 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 

designed to meet the dc specifications 

shown in the test table, after thermal equi- Alt 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 





are terminated through a 50-ohm resistor to ee s 
-2.0 volts. Test procedures are shown for CEO 10 31 
only one latch. The other latches are tested Cc? 
in the same manner. R 6 
TE1 9 ee L SUFFIX 
D21 13 CERAMIC PACKAGE 
CASE 620 
14 G2 
D22 12 





TEST VOLTAGE VALUES 













Pts) 

@ Test 
-o%c [—-0890 | 1.800 | -1.205 | -1800 [52 
vsec [0810 | -1a50_| 1108 | -1475 | 52 






Pin MC 107324 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under a ee pe eT | uni | (Vcc) 
a ae a ae (ae a 


wAdc 4 1, ss 
5 
6 
7 
10 
11 

































Logic ‘1° -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 7,9,10 
Output Voltage -1.060 | -0.890 } -0.960 -0.810 | -0.890 | -0.700 Vdc 7,9,10 
Logic "0" -1.890 | -1.675 | -1.850 Vde 7,9,10 
Output Voltage -1.890 | -1.675 | -1.850 Vde 7,9,10 
Logic *’1°" -1.080 -0.980 Vde 7,9,10 
Threshold Voltage -1.080 -0.980 Vdc : 
Logic "0" 
Threshold Voltage 







Switching Times (50-ohm load) +2.0V 









Propagation Delay Data 

Reset 
Clock 
Select 








Setup Time 


Hold Time 











Rise Time (20% to 80%) 
Falt Time (20% to 80%) . 


_ 
—— -_ 
an 


* All other inputs tested in ‘the seme manner. 
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S8-€ 


pote ee 


LECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 


shown in the test table, after thermal equi- All 
librium has been established. The circuit ts ae 
in a test socket or mounted on a printed 2 a1 


circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 












are terminated through a 50-ohm resistor to aba 
-2.0 volts. Test procedures are shown for CEO 10 ae 
only one latch. The other latches are tested Cc? 
in the same manner. R 6 
Ze1 9 nearer. P SUFFIX 
D21 13 PLASTIC PACKAGE 
CASE 648 
14 Q2 
D22 12 


TEST VOLTAGE VALUES 





@ Test 
-30e¢ [7 -0.890 | -1.890 | -1.205 | -1500 [52 
+sec [~-o810 | 1850 | -1105 | -1475 | 52 | 







| 70.700 | -1825 | -1.035 | -1.440 | -52 | 
Pin MC10132P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under ee | un | (Vee) 
Text | Min | [win] typ [Mex | Min | Max A ibibesane bs Vibe | Minar | Vitmnas Wee Ges 


BR 


















Input Current lin H 
ae ee 


4 
5 
6 
7 
10 
11 
Logic ‘"1" VOH -1.060 | -0.890 | -0.960 
Output Voltage -1.060 | -0.890 | -0.960 
Logic "0" VoL -1.890 |] -1.675 | -1.850 
Output Voltage -1.890 | -1.675 | -1.850 
Logic ‘1°’ VOHA -1.080 
Threshold Voltage -1.080 
Logic ‘’0"’ 
Threshold Voltage 


Switching Times (50-ohm load) 


-0.810 | -0.890 | -0.700 Vde 
-0.810 | -0.890 | -0.700 Vde 


< 
a 
a 


Vde 
Vde 


Vde 
Vde 


41.11 V 
ns 












-0.910 
-0.910 





7,9,10 
7,9,10 


-1.650 | -1.825 
-1.650 | -1.825 


+2.0V 





Oata 
Reset 
Clock 
Select 


Propagation Delay 1,16 


Setup Time 
Hold Time 


Rise Time (20% to 80%) 
Fall Time (20% to 80%) 








*All other inputs tested in the same manner. 
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MC 10132 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


Vv. 
Input Pulse a 
tt =t-=2.01t O.2ns 


(20 to 80%) 
Coax 


Data Input 


TP; J 


in 


50 ohm termination to ground lo 
cated in each scope channel input 


All input and output cables to the 
scope are equal lengths of 50 ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP,, to input 
pin and TPoyyz tO Output pin. 


Unused outputs connected to a 
50-ohm resistor to ground. 


C Input 


D Input 


NOTE: 
is the minimum time before the positive tran- 


tsetup 
sition of the clock pulse (C) that information must be 


present at the data input (0). 

thoia is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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MC 10132 (continued) 


APPLICATION INFORMATION 


A typical application of the MC10132 is temporary 
storage in a minicomputer. The arithmetic section of a 
minicomputer might have a configuration similar to that 
illustrated in Figure 1. Data may be entered into the “B”’ 
_ register from either the register file or the input bus, re- 


quiring a multiplexed input to the register. 

Figure 2 shows the MC10132 as the elements in the 
“BY” register. Eight packages of the dual latch is necessary 
to construct a 16-bit register. Note that reset is available 
on the MC10132 if this capability is required. 


FIGURE 1 


Register File 
16 x 16 Bit 


@ 
Pl: 
@ 
2. 
2 
ce am 
> 
D 
@ 
a 
" 
$ 


Receivers 


input Bus 


Output Bus 


Arithmetic 
Logic 
Unit 


16-Bit Data Paths 


FIGURE 2 


Data Lines from Register File 


Data 
Lines 
from 
Input 
Bus 
Receiver 


Tl! 


Data Lines to Arithmetic Logic 
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MECL 10,000 series 


QUAD LATCH 





MC10133 


The MC10133 is a high speed, low ‘power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated Q 
outputs. Open emitters allow a large number of 
outputs to be wire ORed together. Latch out- 
puts are gated, allowing direct wiring to a bus. 
When the clock is high, outputs will follow D 
inputs. Information is latched on negative going 
transition of the clock. 












TRUTH TABLE 


Pp = 310 mW typ/pkg (No Load) 
tod = 4.0 ns typ 








Vec1= Pin1 
Vec2 = Pin 16 
VEE =Pin8 


See General Information section for packaging. 
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SPR Som ea ob. mee e'gneye mua Edom wink GREE etn 
ELECTRICAL CHARACTERISTICS °~ 
Each MECL 10,000 series has been de- 


signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 





has been established. The circuit is in a L SUFFIX 
test socket or mounted On a printed circuit CERAMIC PACKAGE 
board and transverse air flow greater than CASE 620 


500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
~2.0°volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 








TEST VOLTAGE VALUES 
(Volts) 


os 
[-0890 | -1a90 | -1.205 | -1500 | 5.2 
[-o8i | -rs0 | -1.105 [1.475 | 5.2 

[0700-1828 | -1.005 [| -14a0 | 5.2 
MC10133L Test Limits 


Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
under | 30% | sec | | (Vee) 
Characteristic Symbol | Test fey fe tin tap) Man) tten at VIHA min Gnd 
Power Supply Drain Current ae 


a ee ee eas es SSS ec a ae a 
Input Current linH uAdc 3 8 1,16 
4 
a 
| ———} =| 9s {| - {| =f — | - [ne | | 8 | 16 | 


11 Q2 
@ Test 


Temperature 

15.3 -30°C 
+25°C 

+85°C 































_ 


| Adc | 


Vde a 1,16 

Vde 3,13 1,16 
2 a a eae a -1.825 4 13 1,16 
2 y ae y 
2 


; Hn | 7 | 
i Be 


Logic ‘’1”’ 
Output Voltage 
















Logic ‘‘0" 
Output Voltage 








Logic ''1” 
Threshold Voltage 






Logic ‘’0” 
Threshold Voitage 


Switching Times 
(50 82 Load) 


Propagation Delay 






oeey reg er 


iil 









Rise Time (20% to 80%) 
Fall Time (20% to 80%) 





NON WWNNN 
WW WWOokw 
NON NUNNNN 





TOutput level to be measured after a clock pulse has been applied to the clock input (Pin 4). TL VIH max *Latch set to zero state before test. 


= VIL min 
tt Data input at proper high/low level while clock pulse is high so that device latchés at proper 


high/low level. for test. Levels are measured after device has latched. 


(panu!}u09) SE LOLOIW 


06-€ 


ELECTRICAL CHARACTERISTICS 


00 3 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 





in the test table, after thermal equilibrium Go 5 P SUFFIX 

has been established. The circuit is in a 01 PLASTIC PACKAGE 
test socket or mounted on a printed circuit a CASE 648 
board and transverse air flow greater than 

500 linear fom is maintained. Outputs are Cc 13 





terminated through a 50-ohm resistor to 
~2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested D2 9 
in the same manner. G1 10 






TEST VOLTAGE VALUES 


(Volts) 
@ Test 
-s0°¢ [-oa90 | -1.a90 | -1.205 | -1500 | 52 


MC10133P Test Limit 
Pin = = TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under |___:730°C_ +25°C +85°C (Vee) 


Characteristic Symbol | Test_| Min | Max | Min | Typ | Max __ Vit min Gnd 
| Power Supply Oran Current | ie | 8 | ~~ | - | - [6 | 75 made | - | es ee 


eT eee an 
ee ee | - 
Input Current uAdc 3 8 1,16 
4 
13 
are ea ae meee (ial By ee <n eee (eC 
Logic ‘'1" ; ; 4 8 
| Mae BE 
51 ie ly ’ 
2 








O03 14 
















Vde 3, 
Output Voltage Vdc | 3,13 














Logic *’0" c 13 

Output Voltage 3,5,13 
4 
3,4 











Logic ''1" 
Threshold Voltage 






< 


~<a —-a 


Logic ‘'0" 
’ Threshold Voltage 








| 






Switching Times 
(50 $2 Load) 


Propagation Delay 








Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


toutput level to be measured after a clock pulse has been applied to the clock input (Pin 4). SFL Vit max “Latch set to zero state before test. 
VIL min. 





—_ 
Ww 
rit bes 





———? 
7.) 





tT Data input at proper: high/low level while cloek pulse is high so that device latches at proper . . 
high/low level for test. Levels aré measured after device has latched. _ 
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MC 10133(continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1 = Vcc2 
+2.0 Vde 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt = t- = 2.04+ 0.2 ns 


(20 to 80%) : 
Vout from D input 


‘50-ohm termination to ground lo- , 
cated in each scope channel input. | Vout from G input 


Unused outputs connected to 
a 50-ohm resistor to ground. 


Veg = -3.2 Vde 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TPoyz to Output pin. 


tsetup is Minimum time before the negative transition of the clock 
pulse (C) that information must be present at the data input (D). 


tHold is the minimum time after the negative transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 





The latch will store the data on the falling edge of the 
APPLICATION INFORMATION clock. The outputs are gated when the output enable is 
low. All four latches may be clocked at one time with the 
common clock, or each half may be clocked separately 
with its clock. This device is useful as a temporary storage 





The MC10133 device consists of four bistable latch element in high speed central processors, accumulators, 
circuits with D type inputs and gated Q outputs. When register files, digital communication systems, instrumenta- 
the clock is high the outputs will follow the D inputs. tion and test equipment. 
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DUAL MULTIPLEXER 


MECL 10,000 series 





WITH LATCH 


MC10134 


The MC10134 is a dual multiplexer with clocked D 
type latches. Each latch may be clocked separately by 
holding the common clock in the low state, and using the 
clock enable inputs for the clocking function. 1f the com- 
mon clock is to be used to clock the latch, the clock enable 
(CE) inputs must be in the low state. In this mode, the 
enable inputs perform the function of controlling the com- 
mon clock (Cc). 

The data select inputs determine which data input is 
enabled. A high (H) level on the AO input enables data input 
D12 and alow (L) level on the AO input enables data input 


POSITIVE LOGIC 


TRUTH TABLE 


d = Don't Care 
Cc = CE + Co 


See General Information section for packaging. 


D11. A high (H) level on the A1 input enables data input. 
D22 and a low (L) level on the Al input enables data. 
input 021. . 
Any change on the data input will be reflected at the 
outputs while the clock is low. The outputs are latched. 
on the positive transition of the clock. While the clock is: 
in the high state, a change in the information present at: 
the data inputs will not affect the output information. : 

‘ Output rise and fall times have been optimized to pro-: 
vide relaxation of system layout and design criteria. 


NEGATIVE LOGIC 


Vcec1= Pin 1. 
Vcc2 = Pin 16 
Vee =Pin 8 


PD = 225 mW typ/pkg (No Load) 
tod = 3.0 nstyp. , 
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ELECTRICAL CHARACTERISTICS 
Each MEC(L 10,060 series circuit has been 





designed to:.meet:-the dc specifications ane 

shown ‘in the test table, after thermal equi- 

librium has been established. The circuit is Ati 

in a test socket or mounted on a printed Oxia 

circuit board and transverse air flow greater 2.30; 

than 500 linear fpm is maintained. Outputs 

are terminated through a 50-ohm resistor to ne 

-2.0 volts. Test procedures are shown for ere 

sai one latch. The other latches are tested Co 7 3.Q,4 L SUFFIX 

ees CERAMIC PACKAGE 
CE1 9 15 Qz2 CASE 620 
02113 
022 12 14 Qa 





TEST VOLTAGE VALUES 
(Volts) 













@ Test 

Temperature 
-soec © [-0.890 | -1890 | -1.205 [ -1500 | 52 
sec [0810 | -1850 | 1.105 | 1475 | 52] 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


| Vis mon | Vie min |. Vina oin| View man | Yee_| 
Pinas Ee ee ee 


Bat | 























Power Supply Drain Current | ole 


Input Current 
[ine | aa 


Logic ‘’1" VOH -0.81@ | -0.890 | -0.700 
Output Voitage -0.81@ | -0.890 | -0.700 
Logic ‘'0’’ VOL -1.65 -1 
Srowevone | YY “83m | 182 
Logic ‘’1"' 
|= [338 
Logic “’0"’ -1630 
Threshold Voltage -1.639 


Switching Times (50-ohm load) 































+1.11V -3.2V | +2.0V 


Propagation Delay 






Setup Time 







Hold Time 








Rise Time (20% to 80%) 
Fall Time (20% to 80%) 







feeder Bee fede Bere: 


_ 
<«.—u 
fon) 





“All other inputs tested in the same manner. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 

designed to meet the dc specifications AO 6 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater Dit 4 


Al 11 















than 500 linear fpm is maintained. Outputs aa 

are terminated through a 50-ohm resistor to 

-2.0 volts. Test procedures are shown for D125 

only one latch. The other latches are tested ZEO 10 

in the same manner. Co? 3 a1 

P SUFFIX 
PLASTIC PACKAGE 

Ge 9 aie CASE 648 
02113 
D22 12 ue ie 


TEST VOLTAGE VALUES 













Temperature 
-0°c [7 -0.890 | 
+2s°c | -0.810 | | 5.2 | 
+as°c | -0.700 | | 5.2 | 

















MC10134P Test Limits 


ia es 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 





[Power Supply OrainCuvent SCY Se df 8 | - | ~ | - |e | - | -_ 
Input Current 290 uAdc 
290 
265 
290 
1 265 
[| - | - [oso] - | - | - | nase | 
Logic "1" Vv -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 Vdc 
Output Voltage -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 Vde 
Logic "0" -1.890 | -1.675 | -1.850 | -1.650 | -1.825 Vde 
-1.890 | -1.675 | -1.850 | -1.650 | -1.825 


mAdc 






< 
Qa 
a 


Or: DY DMN, 
NID! aN h 
o—_ 
(=) 
- 


Output Voltage | You 
Logic ''1 VOHA -0.980 -0.910 Vde 
Threshold Voltage -0.980 -0.910 Vdc 
Vde 
Vdc 
3.3 
5.7 
4.6 


Logic ‘‘O VOLA ; 
Threshold Voltage :. 
41.11 V +0.31V 
i 6,7,10 


Switching Times (50-ohm load) 













Propagation Delay Data 
Clock 
Select 










Setup Time 


Hoid Time 






Rise Time (20% to 80%) 
Fall Time (20% to 80%) - 


EEEg | 





“All other inputs tested in the same manner. 


“0390 | 1890 | 1.205 | -1500 | 5. 

0810 | -1850 | 1.105 | -1475 

“0.700 | -1625 | -1095 | -1.440_| 
(Vcc! 
Gnd 
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MC10134 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


Vcec1 = Vcc2 = 
+2.0 Vde 


input Pulse 
tt = t-=2.0ns+ 0.2 ns 
(20 to 80%) 


Data Input 


rPi,/ 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All tnput and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
Pin and TP oyz to Output pin. 


Unused outputs are terminated 
50-ohm resistor to ground. 


Cc Input 


D Input 


Q Output 


NOTE: 

tsetup is the minimum time before the positive tran- 
sition of the clock pulse (C) that information must be 
present at the data input (D). 

thoig is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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MC 10134 (continued) 


APPLICATION INFORMATION 


A typical application of the MC10134 is temporary quiring a multiplexed input to the register. 
storage in a minicomputer. The arithmetic section of a Figure 2 shows the MC10134 as the elements in the 
minicomputer might have a configuration similar to that “B’’ register. Eight dual latch packages are necessary to 
illustrated in Figure 1. Data may be entered into the “B’’ — construct a 16-bit register. 
register from either the register file or the input bus, re- 


FIGURE 1 


Register File 
16 x 16 Bit 


Arithmetic 
Logic 
Unit 


4 i: 


16-Bit Data Paths 


Receivers 


Input Bus Output Bus 


FIGURE 2 


Data Lines from Register File 


Data 
Lines 
from 
Input 
Bus 
Receiver 


Data Lines to Arithmetic Logic 
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DUAL J-K MASTER-SLAVE MECL 10,000 series 
FLIP-FLOP 


MC10135 





The MC10135 is a dual master-stave de coup- 
led J-K flip-flop. Asynchronous set (S) and reset 
(R) are provided. The set and reset inputs over- 
ride the clock. 

_A common clock is provided with separate 
J-K inputs. When the clock is static, the J-K 
inputs do not effect the output. 

The output states of the flip-flop change on 
the positive transition of the clock. 

Input pulldown resistors eliminate the need 
to tie unused inputs to Veg. Output rise and 
fall times have been optimized to provide relaxa- 
tion of system design and layout criteria. 




















POSITIVE LOGIC NEGATIVE LOGIC 












Vec1=Pin 1 
Vcec2 = Pin 16 
Veg =Pin 8 







R-§ TRUTH TABLE 








Pp = 280 mW typ/pkg (No Load) 
frog = 140 MHz typ 










*Output states change on posi- 
tive transition of clock for J- 
K input condition present. 


N.O. = Not Defined 












CIRCUIT SCHEMATIC 
1/2 OF CIRCUIT SHOWN 


MASTER SLAVE 


4 os 


meee 5a 






vec 1 Vec 2 








(Pi aee ptAoies = poe guid cer. ot® irs 
Lf 


See General information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. . 


Power Supply Drain Current 






Logic “’1 VOH 
Output Voltage 
OL 










Switching Times 
Clock Input 
Propagation Delay 








tg+2- 
24.134 
t2.,t3- 





Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


Set Input 
Propagation Detay 

















(5+2+ 
t12+15+ 
t5§+3- 
42+14- 








Reset input 
Propagation Oeltay 













a 
[win [Max [Min [ Tye [ Max | Min | Max | 
eee ee 


-1.060 | -0.890 | -0.960 
-1.060 | -0.890 | -0.960 
-1.890 | -1.675 | -1.850 
-1.890 | -1.675 | -1.850 
-1.080 -0.980 
-1.080 ~0.980 


ea oes 46.1283, 
Input Leakage Current link 4,5,6,7,9 
10,11,12,13 


Logic “0” Vv 
Output Voltage 


Logic ‘’1"’ VOHA 
Threshold Voitage 

Logic “0” VOLA 
Threshold Voltage 





S1 § 





Kl 6 
L SUFFIX 
CERAMIC PACKAGE 
R1 4 CASE 620 
c 9 











TEST VOLTAGE VALUES 
Vde + 1% 










@ Test 
.. temperature | Viti max | Vit min | Vina min | Vita max| VEE 
-30°c [7 -0890 |" -1.800 [~-1.205 [-1.500 [7-52 _| 
vac [0810 [150 [1105 | -1475 | -52 | 
resec_ [7 0.700 [-1825 [7 -1035 | -1440 | -52 | 





wee ss bos VOLTAGE APPLIED TO PINS LISTED BELOW: 


uAdc 
uAdc 


uAdc 
uAdc 


-0.810 | -0.890 | -0.700 Vde 

-0.810 | -0.890 | -0.700 Vde 

-1.650 | -1.825 Vde 

-1.650 | -1.825 Vde 
-0.910 Vde 
-0.910 

-1.630 

-1.630 


Vde 


Vde 
1.0 


Vde 


nofoela=|nelnelo le 


-3.2 Vde |+2.0 Vde 


1,16 


s 
Sis > 
4 
- 


o< 





—_ 
— 
oH 


Hold Time 


Toggle Frequency 


NOTES: 
@ Individually test each input; apply Vi H max to pin under test. 


@ Individually test-each input; apply Vi_ min to pin under test. Vitietas 
@ Output level to be measured after a clock pulse has been applied to the C input (pin 9) Ss L VIL min 
@® Output level to be measured after a clock pulse has been applied to the C input (pin 9) Po yina min 
A) See Figure 2 for timing test diagram. {LA mex 


2 
3 
2 
3 
2 
2 
2 
1 
3 
1 
7 
7 
2 





= 
= 
ee] ' |3 
as 
oo oo 
VO 
~~ 
Ww 


EE 
880. 
Lee 
30 
sal 


<4 on > a 
ffs fees fase leah 8 
a 

= 


re 


0 
Bb 
eee 
pS 
pea 
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ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been K1 6 













designed to meet thedcspecifications shown 

in the test table, after thermal equilibrium ai: <4 P SUFFIX 

has been established in an ambient temper- — PLASTIC PACKAGE 
ature of 25°C, while the circuit is in a test CASE 648 


socket or mounted on a printed circuit. 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 32 10 
terminated through a 50-ohm resistor to 









TEST VOLTAGE VALUES 


Vde + 1% 
ViH max VEE 
-0.890 -1. 
-0.81 -1.47 
-0.7 
VOLTAGE APPLIED TO PINS LISTED BELOW: 

















@ Test 
only one input, or for one set of input con- -30°c 890 
ditions. Other inputs tested in the same een =a | -1.500 | -5.2 | 
manner. R219 asec | -0810 | -1.850 | -1.105 | -1475 | -5.2 | 
| -0.700 | -1.825 | -1.035 | -1.440 | -5.2 | 














@ 
@ 
uAdc 
uAdc 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc 
-1.060 | -0.890 | -0.960 -0.810 |} -0.890 ; -0.700 
-1.890 | -1.675 | -1.850 -1.650 | -1.825 
-1.890 | -1.675 ] -1.850 -1.650 | -1.825 















a2ajyaaia aa 
aalaala oo 


| Min | Max | Min | 
| - | - [| - | 
6,7,9,10,11 
4,5,6,7,9, 
Foire end Geile oe 
3 
3 @ 
2 
2@ 
3 
3@ 
7 
7 





Logic ae hed 
Output Voltage 

Logic “0” Vv 
Output Voltage 


Logic “1” VOHA 
Threshold Voltage 

Logic “0” VOLA 
Threshold Voltage 


Switching Times 
Clock Input 


Input Leakage Current 


Vde 
Vdc 



























Propagation Delay t9+2+ ns 
tg+2- 
Rise Time (20 to 80%) t2+,t3+ 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay 


t2.,t3- 









t5+2+ 
112+15+ 

t6+3- 
(92+14- 













Reset tnput 
Propagation Delay 





t4+2- 

1443+ 
(13+15- 
113+14+ 


PHoigtime | thoid 
free |? 
NOTES: 
©@ Individually test each input; apply V4 max to pin under test. 
@ Individually test each input; apply Vi_ min to pin under test. EAs 
@ Output level to be measured after a clock pulse has been applied to the C input (pin 9) J L Vit min 
@ Output level to be measured after a clock pulse has been applied to the C input (pin 9) rc VIHA min 
© See Figure 2 for timing test diagram. VILA max 








_ 


a @ 
© 
yi 
2 
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MC 10135 (continued) 


FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT 


Vec1 = Vec2 = 
~ 42.0 Vdc 


All input and output cables to the 
scope are equal lengths of 50-ohm 
“coaxial cable. Wire length should 


be < 1/4 inch from TPj, to input 


Input Pulse pin and TPoyt to Output pin. 
t+ = t-= 1.0ns Unused outputs connected to a 


Duty Cycle = 50% 50-ohm resistor to ground. 


50-ohm termination to ground fo. 
cated in each scope channel input. 


Vee = -3.2 Vde 





FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1 = Vcc2 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
Input Pulse pin and TPout to Output pin. 


‘Clock Input 


tt=t-=2.0ns+ 0.2 ns Unused outputs connected to a 
(20 to 80%) 50-ohm resistor to ground. 


a 
‘ 
2 

Pf ees 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Veg = -3.2 Vde 


S Input 


NOTE: 
tsatup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
_be present at the inputs J or K. 


thold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the inputs J or K. 
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MECL 10,000 series 


UNIVERSAL HEXADECIMAL 
COUNTER 





MC10136 


The MC10136 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This binary counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications, and the synchron- 
Ous count feature makes the MC10136 suitable for 
either computers or instrumentation. 

Three control lines (S1,S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (D0, 01, D2, 
and D3) will be entered into the counter. Carry Out 
goes low on the terminal count, or when the counter 
is being preset. 

This device is not designed for use with gated 
clocks. Control is via S1 and $2. 

A prescaler can be constructéd using the MC 10136 
in conjunction with the MC10231 which will operate 
at over 200 MHz input frequency. A 500 MHz prescaler 
is possible using an MC1690 500 MHz D Fiip-Flop, an 
MC 1670 300 MHz D Flip-Flop, and the MC10136. 










SEQUENTIAL TRUTH TABLE* 
INPUTS OUTPUTS 


Carry Clock Carry 
In =* Out 
L H L 


Hi 3 
@ = Don't care. 


* Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 

** A clock H is defined as a clock input transition from a low to a 

high logic level. 



























Lie x 


TFrrrl eserrjrce 
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ceve[zeeeleeer |e 
SSesag/rSese(egee xT 


coselzecslooer|s 
SSesegl] sso; oo sd 
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Irir 














FUNCTION SELECT TABLE 


[$2 [Operating Mode 
TH] increment (Count Up) | 
[A | Hold (Stop Count) 







| St | 
LH | 
LH | 





Pp = 625 MW typ/pkg (No Load) 
Veci = Pin1 feount = 150 MHz typ 

Vec2 = Pin 16 

Vege =Pin8 







See General information section for packaging. 
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COL-E 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been 


designed to meet the dc specifications L SUFFIX 
: : CERAMIC PACKAGE 
shown in the test table, after thermal equi- pay pao 


librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 



















TEST VOLTAGE VALUES 





than 500 linear fpm is maintained. Test 

procedures are shown for only one output. @ Test - 

The other outputs are tested in the same Temperature Vita mex 
manner. -30°C | _-1.500 | 









+25°C 





| _-1890 | -1.205 | | 6.2 | 
| -oaio | -1as0 | -1105 | -1475 | 52 | 
| 0.700 | -1825 | -1035 |] -14a0 [52 | 


TEST VOLTAGE APPLIED TO PINS LISTED BE LOW 


(Vcc) 
Vitamex | Vee _| 









MC10136L Test Limits 
+85°C 


Power Supply Drain Current 


3 
& 
a 


1,16 






—- 
o 
& 



















wade | oO ee ae a ee 
Output Voltage 
Output Voltage 
Threshold Voltage 
Switching Times +1.91V 40.31 V Pulse Out 






(50-ohm Load) 
Propagation Delay 
















Clock Input Y 3+14+ 
13+14- 
(134+4+ 
13+4- 
t10-4- 
“1O+4+ 
















Carry tn To Carry Out 











Set Up Time 

















Data Inputs t124+13+ 

"1 2-13+ 

Select Inputs t94+13+ 
(7+13+ 

Carry In input t10-13+4 





t13+10+ 















Data Inputs (134124 


%13+12- 
113+9+ 
t19+7+ 
13+10- 
110+13+ 
fcountup 
feountdown 
t4+ 






Select Inputs 











Carry In Input 






Counting Frequency 








- 
_ 
n 





————————- 


(20% to 80%) 


. via ed . 
@ tndividually spply Vi__ min to pin under test. @ Measure output after clock pulse Vii ae appears at clock input (pin 13) @ Before test set all Q outputs to a logic high. 
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MC10136 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec17 Voc27+2.0 Vdc 


NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the input Oors. 

thoig is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the input Dors. 


Input Pulse 


tt =t-=2.0+ 0.2 ns Clock Input 
(20 to 80%) 


VEE = -3.2 Vde 


+1.11 V 


+0.31 V 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All Input and output cables to the 
scope are equal lengths of 50-ohm 
coexial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to Output pin. 

Unused outputs ere connected to 
a 50-ohm resistor to ground. 





SET UP AND HOLD TIMES 


(a) is the minimum time to wait after the 
counter has been enabled to clock it. 
(b) is the minimum time before the 


counter hes been disabled thet it may 
be clocked. 





(c) is the minimum time before the 
counter is enabled that a clock pulse 
mey be epplied with no effect on the 
state of the counter. 


(d) is the minimum time to weit after 
the counter is disabled that ea clock 
pulse may be applied with no effect in 
the state of the counter. 







Carry tn 


(b) and (c) may be negative numbers. {c) 


Clock 
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MC 10136 (continued) 


COUNT FREQUENCY TEST CIRCUIT 


Clock Input © 


Input Pulse 
t+ =t- 2 1.0ns 
Duty Cycle = 50% 


All input and output cables to the 

0.1 pF scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPoyt tO Output pin. 
Unused outputs are connected to 
a 50-ohm resistor to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


+1.11 Vo Veg = -3.2 Vde 





UNIVERSAL BINARY UP/DOWN COUNTER 


Carry In 


4 Carry Out 





MC10136 (continued) 


APPLICATIONS INFORMATION 


To provide more than four bits of counting capability several 
MC 10136 counters may be cascaded. The Carry In input overrides 
‘the clock when the counter is either in the increment mode or the 
decrement mode of operation. This input allows several devices to 
ibe cascaded in a fully synchronous multistage counter as illustrated 
‘in Figure 1. The carry is advanced between stages as shown with 
‘no external gating. The Carry In of the first device may be left open. 

The system clock is common to all devices. 

The various operational modes of the counter make it useful 
for a wide variety of applications. if used with MECL III devices, 
prescalers with input toggle frequencies in excess of 300 MHz are 
ipossible. Figure 2 shows such a prescaler using the MC 10136 and 


MC1670. Use of the MC10231 in place of the MC1670 permits 
200 MHz operation. 

The MC10136 may also be used as a programmable counter. 
The configuration of Figure 3 requires no additional gates, although 
maximum frequency is limited to about 50 MHz. The divider 
modulus is equal to the program input plus one (M = N + 1), there 
fore, the counter will divide by a modulus varying from 1 to 16. 

A second programmable configuration is also illustrated in 
Figure 4. A pulse swallowing technique is used to speed the counter 
operation up to 110 MHz typically. The divider modulus for this 
figure is equal to the program input (M = N). The minimum 
modulus is 2 because of the pulse swallowing technique, and the 
modulus may vary from 2 to 15. This programmable configuration 
requires an additional gate, such as %MC10109 and a flip-flop such 
as 2MC 10131. 


FIGURE 1 — 12 BIT SYNCHRONOUS COUNTER 


ago a1 Q2 a3 


Note: S1 and S2 are set either for increment or decrement operation. 





FIGURE 2 — 300 MHz PRESCALER 


Logic High 


Input 
Frequency 


MC1670 





MC10136 


Input Frequency 


MC 10136(continued) 


FIGURE 3 — 50 MHz PROGRAMMABLE COUNTER 


Program Input 


DO O01 D2 D3 


Cout 


fin 
Program Input + 1 
2 fmax = 50 MHz Typ. 


1 four = 


3 Divide Ratio is from 1 to 16. 





FIGURE 4 — 100 MHz PROGRAMMABLE COUNTER 


Program Input 


00 O01 D2 D3 


MC 10136 


Qo a2 a3 


%MC10131 


fin 
Program Input 
2 fmax = 110 MHz Typ. 


1 four = 


3 Divide Ratio is from 2 to 15. 
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MECL 10,000 series 


UNIVERSAL DECADE 
COUNTER 





MC10137 


The MC10137 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This decade counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. ‘The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications. The synchronous 
count feature makes the MC10137 suitable for either 


computers or instrumentation. 

Three control lines (S1,S2, and Carry !n) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (DO, 01, D2, 
and D3) will be entered into the counter. Carry Out 
goes low on the terminal count. The Carry Out on the 
MC10137 is partially decoded from Q1 and Q2 directly, 
so in the preset mode the condition of the Carry Out 
after the Clock’s positive excursion will depend on the 
condition of Q1 and/or Q2. 


When an output is not needed, it can be left open to 
conserve system power. (The open emitter output will 
require no power if left open.) The counter changes 
state only on the positive going edge of the clock. 
Any other input may change at any time except during 
the positive transition of the clock. The sequence for 
counting out of improper states is as shown in the 
State Diagrams. 

A prescaler can be constructed using the MC 10137 
in conjunction with the MC10231 which will operate 
at over 200 MHz input freuqency. A 500 MHz prescaler 
is possible using an MC 1690 500 MHz D Flip-Flop, an 
MC 1670 300 MHz D Flip-Flop, and the MC 10137. 























SEQUENTIAL TRUTH TABLE* 
INPUTS OUTPUTS 


Carry | Clock Carry 
In iad Out 
tye HIT HTL o HH] HI HEL H 
L 
H 
L 
o1Od1O0 7] @ L L H 
o|o1%01 9% L H H 
o1%01¢0 4 6 L L L 


@ = Don't care. 
*Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
** A clock H is defined as a clock input transition from a low to 
a high logic level. 








SOSorn#l 


rrIrIirl 
eec0o89 
resees 
ee808 
erier 
Irreeer 
creeoe 
reeeee 


rFrrerriree 
resess 


cCcre 
rrr 
c-cr 
cece 














FUNCTION SELECT TABLE 


[$2] Operating Mode] 
TA _[tnerement (Count Up) | 
A] roid Stop Coun) 





| St | 
fale] 
[LH | 






Pp = 625 mW typ/pkg (No Load) 
feount = 150 MHz typ 













Vceci = Pin 1 
Vcc2= Pin 16 
Vege =Pin8 


. See General information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Test 
Procedures are shown only for selected 
inputs and outputs. Other inputs and out- 






puts are tested in a similar manner. 


Power Supply Drain Current 


Input Current 


Symbol 





MC10137L Test Limits | 


Logic “1° Vv @ 
Output Voltage 


Logic “0” 
Output Voltage 
Logic °’1°° 
Threshold Voltage 


Logic “’0”’ 
Threshold Voltage 

Switching Times 
(50-ohm Load) 


Propagation Delay 
Clock Input 


Carry in To Carry Out 


Set Up Time 
Data Inputs 


Select Inputs 


Carry in input 


Data Inputs 
Select Inputs 
Carry In Input 
Counting Frequency 
Rise Time 


(20% to 80%) 


Fall Time 
(20% to 80%) 


OH 
VOL 


t13+14+ 
t13+14- 
113+4+ 
113+4- 
'10-4- 
t10+44 


1424134 
12-13+ 
t9+13+ 
7413+ 
10-13+ 
"13+10+ 


134124 
134+12- 


"1349+ 
(1347+ 
13+10- 
10+13+ 
teountup 
countdown 
(4+ 


© Individustty epply Viz min to pin under test. 


Q Measure output after clock pulse Vit i» Se 


Vin 
. appears at clock input (pin 13) 





EST VOLTAGE VALUES 


@ Before test set. Q1 and Q2 outputs to a logic tow. 


L SUFFIX 


CERAMIC PACKAGE 


CASE 620 





(panui1uod) /E LOLOW 


MC10137 (continued) 


COUNT FREQUENCY TEST CIRCUIT 


Vcoc1"™ Yoc2” +2.0 Vdc 


Clock |! t@ 
einen 6O-ohm termination to ground lo- 
ceted in each scope channel input. 


Input Pulse 

t+ =t- = 1.0ns All input and output cables to the 
Outy Cycle = 50% scope are equal lengths of 50-ohm 
coaxial cable. Wire length shouid 
be = 1/4 inch from TPj, to input 

0.1 pF PIN and TP oy, to Output pin. 
T Unused outputs are connected to 

= a 50-ohm resistor to ground. 


+1,19V 0 Veg = -3.2 Vie 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


(a) 1s the minimum time to wait after the 
counter has been enabled to clock it. 
(Db) is the minimum time before the 
counter has been disabled that it may 
be clacked 

{c) is the minimum time before the 
counter is enabled thet a clock pulse 
may be applied with no effect on the 
state of the counter 

(d) is the minimum time to wait after 
the counter is disabled that @ clock 
pulse may be applied with no effect in 
the state of the counter. 


{b) and (c) may be negative numbers 


NOTE: 

'setup ‘Ss the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the input Oor Ss. 

thoig 's the minimum time after the positive tran. 
sition of the clock pulse (C) that information must 
remain unchanged at the input Dors. 


——— +111v 


Ctock Input 


‘ 


tee t= 2.0n8t0.2n8 TP 
(20 to 80%) 


Input Pulse 


Q Output 


Veg = -3.2 Vde 


50-ohm termination to ground lo. 
cated in each scope channel input. 


All input and output cables to the 
scope sre equal lengths of §50-ohm 
coaxial cable. Wire length should 
be 1/4 inch from TP, to input 
pin and TP oy, to output pin. 

Unused outputs sre connected to 
a 50-ohm™ resistor to ground. 


'setup H 
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MC 10137 (continued) 


UNIVERSAL DECADE UP/DOWN COUNTER 









J 
x 3 
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MECL 10,000 series 


BI-QUINARY 
COUNTER 


MC10138 





Advance Information 


The MC10138 is a four bit counter ca- 
pable of divide by two, five, or ten functions. 
It is composed of four set-reset master-slave 
flip-flops. Clock inputs trigger on the posi- 
tive going edge of the clock pulse. 

Set or reset input override the clock, 
allowing asynchronous ‘‘set”’ or ‘‘clear’’. In- 
dividual set and common reset inputs are 
provided, as well as complementary outputs 
for the first and fourth bits. True outputs 
are available at all bits. 







COUNTER TRUTH TABLES 







BI-QUINARY 
(Clock connected to C2 
and Q3 connected to C1) 


[count | a1 | a2 | a3 | a0 | 












Pp = 370 mW typ/pkg (No Load) 
ftog = 150 MHz typ 













Veci = Pin 1 

BCD Vec2 = Pin 16 
(Clock connected to C1 Vege = Pin 8 
and QO connected to C2) 







BLOCK DIAGRAM 





This is advance information and specifications are subject to change without notice. 
See Genera! Information section for packaging and maximum ratings. 
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MC 10138 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 





are terminated through a 50-ohm resistor to L SUFFIX 
-2.0 volts. Test procedures are shown for CERAMIC PACKAGE 
only one input and one output. The other CASE 620 


inputs and outputs are tested in the same 
manner. 





TEST VOLTAGE VALUES 


Po econ 
LVirimax | Vitmin| Vinmin Vitamex| VEE 
|_ -0.890 | -1.890] -1.205 | -1.500 | -5.2 | 
+25°c | -0.810 | -1.850| -1.105 | -1.475 | -5.2 | 


MC 101384 Test Limits TEST VOLTAGE APPLIED 


fs, [a8 [atc dase TO PINS LISTED BELOW 
‘er 


Power Supply Drain Current poe | - | - | - | wo foes [ - [ - macef os | - | - | - fs fis] 


| te | 
Input Current 12 ak 12. f 
5.6, - 11 5,6.10,11 
7 
ri 9 
| tin t_| 


in L [SEs AS ET OR a's GR A GS NEI ETA 
Logic ‘‘1"’ 


Ra ad ad ld 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 1.16 ; 
oO 

oo aes 


ga Voltage 
VOHA |2,4.13,15 








@ Test 
Temperature 


-30°C 

























Characteristic 






























Logic ‘1"" 
Threshold Voltage 





13,150) 


Vota {2.4,13,15 












Logic “0” 
Threshold Voltage 








Switching Times 
(50-ohm Load) 
Propagation Delay 

Clock Delays 
50 82 Loads 












7413+ 
744+ 
742+ 
743+ 

t12+15- 

12+14- 
t74+13- 
t7+4- 
t7+2- 
t74+3- 















Set Delay 















Reset Delay t94+14+ 


















t9+15- 
Rise Time t14+ 
(20% to 80%) (15+ 
Fail Time ti4a- 
(20% to 80%) 145- 
Counting Frequency feount 


* Individually apply Vi_min to pin under test. 


@ Set all four flip-slops by applying pulse ines to pins 5,6,10,11 prior to applying test voltage indicated. 
tLmin 
@ Reset all four flip-flops by applying pulse tenes to pin 9 prior to applying test voltage indicated. 
Viimin 
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MC10138 (continued) 


COUNT FREQUENCY TEST CIRCUIT 


Voc1" Yoco2" *+2.0 Vde 


Clock Input (o} 


input Pulse 
t+ =t- = 1.0ns 
Outy Cycle = 50% 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input end output cables to the 
ecope are equal lengths of 50 ohm 
coaxial cable. Wire length shouid 
be 1/4 inch from TPj, to input 
pin and TP ou, to output pin. 

Unused outputs are connected to 
@ 50-0hm resistor to ground. 


Voc1* Voc2**2.0 vde Vout 


Cior C2 


Qo or Q3 
Output 


Clock Input 
QO or G3 
Output 


60-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cebles to the 

scope ere equal lengths of 50-ohm 

coaxial cable. Wire length should 
i be 1/4 inch from TP;,, to input 

pin end TP ou, to output pin. 
; Unused outputs are connected to Veg = -3.2 Vde° 
* @ 60-ohm resistor to ground. 





COUNTER STATE DIAGRAM - POSITIVE LOGIC 


Clock connected to C2 QO connected to C2 





3-113 


MECL 10,000 series 


FOUR-BIT UNIVERSAL 
SHIFT REGISTER 





MC10141 


The MC10141 .is a four-bit universal shift 
register which performs shift left, or shift right, 
serial/parallel in, and serial/parallel out opera- 
tions with no external gating. Inputs S1 and $2 
control the four possible’ operations of the 
register without external gating of the clock. 
The flip-flops shift information on the positive 
edge of the clock. The four operations are stop 
shift, shift left, shift right, and parallel entry of 
data. The other six inputs are all data type in- 
puts; four for parallel entry data, and one for 
shifting in from the left (DL) and one for shift- 
ing in from the right (DR). All four outputs 
are capable of driving 50 ohm lines. . 

When the register is used for serial output 
















Vec1 = Pin1 
Vec2 = Pin 16 
Vee =Pin8 














TRUTH TABLE 



















[SELECT | only, the unused emitter follower outputs can 
rai] 32 orenatina woos be left open. 
| Parallel Entry | oo | ov | oz | o3 | 






Pe LH | shittrignes | atm | O2, | 03, | oF | 
Ta [tf samecere [on | a0, ] a1, | a2, | 
PH TH |] Stopshitt [| Om | at, | O2n | O3y | PD = 425 MW typ/pkg (No Load) 


* Outputs as exist after pulse appears at ‘’C’’ input with input conditions _ 
at shown. (Pulse = Positive transition of clock input). Shift = 200 MHz typ 














LOGIC DIAGRAM 












oy ca ca 
as 
‘SIS ISI _te =| 


“Oy “OD “a So 










See General Information section for pack aging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 





printed circuit board and transverse air flow L SUFFIX 
greater than 500 linear fpm is maintained. CERAMIC PACKAGE 
Outputs are terminated through a 50-ohm CASE 620 


resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 













TEST VOLTAGE VALUES 


Spee eee cree Chae Te 
[0.700 | -1.825] -1.005 [-1.440 [-52 | 
TEST VOLTAGE APPLIED TO PINS 
LISTED BELOW: (Vee) 
Gnd 
a es er 


Mites {Vino Wiad ibAmeg VEE 


@ Test 
Temperature 


-30°C 














MC10141L Test Limits 






Characteristic 


Input Current 





Logic “1” 
kal Voltage 
Output Voltage 


Logic ‘'1"’ 
Threshold Voitage 


















Logic '’0" 
Threshold Voltage 







Switching Times (50 2 Load) 


Propagation Delay 
Setup Time (tsetup) 









Hold Time (thoig) 





Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 







(4) These tests to be performed in sequence as shown. 
(2) See switching time test circuit for test procedures. 
(3) See shift frequency test circuit for test procedures. 
® Reset to zero before performing test 

Reset to one before performing test. 


(panul2uo>) LYLOLOW 


OLL-€ 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 


P SUFFIX 
equilibrium has been established. The cir- PLASTIC PACKAGE 
cuit is in a test socket or mounted on a CASE 648 


printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 















Other inputs and outputs tested in the ee 
same manner. 
-30°C 
+25°C 
+85°C| -0.700 | 










| ss TEST VOLTAGE VALUES) VOLTAGE VALUES 
LTS vou Tae YaLueS __ 

1H max ViH max Vit min ViHAminViLAmax VEE | min ViHAminViLAmax VEE 

“0.890 [-1.890] -1.208 [ -1.500 [-52 | 

“0.810 Sra EES 52 | 

“0.700 as oe [aie Lae [5.2 | 

MC10141P Test Limits 

(Vcc) 
Gnd 


Input prose: Supe Drein Sarrent 





Logic *’0"’ 

Output Voltage 
Logic ‘1 
Threshold Voltage 









a 7 7 f 





















































Logic ‘0°’ -1.630 -1.595 Vdc - 

—— cbs 8] 

Switching Times (50 2 Load) : : 
Propagation Delay t4+3+ ns 8 1,16 
Setup Time (tsetup) 142444 

(42-4+ 
10+4+ 
10-4+ 
Hold Time (thoiq) t4+12+ 
t4+12- 
t4+10+ 
t4+10- : 
Rise Time (20% to 80%) 13+ (2) 
Fall Time (20% to 80%) tz 2) 
Shift Frequency fShift MHz (3) 


P1 Vi P2 


eae —VILA (1) These tests to be performed in sequence as shown. 

. (2) See switching time test circuit for test procedures. 

| | : | | See shift frequency test circuit for test procedures. 
; Vit Vib (3) equency p 


(4) Reset to zero before. pertarming t test : 
ayia to one before pertorrlingg woe! 
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MC10141 (continued) 


{ 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Vec2 
+2.0 Vde 


Input Pulse 
tt = t- = 2.04+0.2 ns 
(20 to 80%) 


All input and output cables to the Input 
scope are equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TP;, to input Pulse Generator 
pin and TP oy; to Output pin. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


i] 
; Q Output Vee = -3.2 Vde 


MC 10102. 





| SHIFT FREQUENCY TEST CIRCUIT 





Vcc1 = Ycoc2 
+2.0 Vde Vout 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TPoy;z to Output pin. 


Input 


Pulse Generator 
Test Procedures: 


50-ohm termination to ground lo- 1. Set D1, O2, 03 = +0.31 Vdc (Logic L) 
DO = +1.11 Vde (Logic H) 


cated in each scope channel input. 
. Apply Clock pulse [ | we to set QO high. 
| 


. Maintain Clock Low. 
Set $1 = +0.31 Vdc (Logic L) 
$2 = +1.11 Vdc (Logic H) 


. Test Shift Frequency 


Vee = -32 Vde 
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MECL 10,000 series 


QUAD LATCH 


MCI10153 





Advance Information 


The MC10153 is a high speed, low power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated Q. 
outputs. Open emitters allow a large number of 
Outputs to be wire-ORed together. Latch out- 
puts are gated, allowing direct wiring to a bus. 
When the clock is low, outputs will follow D: 
inputs. Information is latched on positive going 
transition of the clock. The MC10153 provides: 
the same logic function as the MC10133, except: 
for inversion of the clock. 


















TRUTH TABLE 


Pp = 310 mW typ/pkg (No Load) 
tog = 4.0 ns typ 






Veoc1= Pini 
Vec2 = Pin 16 
VEE =Pin8 


This is advance information and specifications are subject to change without notice. 
See General Information section for pack aging. 
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‘Each MECL 10,000 series has been de- 


‘| Power Supply Drain Current 


ELECTRICAL CHARACTERISTICS 


oo 3 



















signed to meet the dc specifications shown 
in the test table, after thermal equilibrium Zo 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 





eS L SUFFIX 
board and transverse air flow greater than CE 4 CERAMIC PACKAGE 
500 linear fpm is maintained. Outputs are 43 CASE 620 


terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for CE 12 
only selected inputs and outputs. Other 
inputs and outputs are tested in asimilar 


manner. 
Pin 
Under 
Symbol Test 
Input Current 3 
4 
5 
13 


Logic ‘'1”’ 
Output Voltage 





TEST VOLTAGE VALUES 
(Volts) 


[vintmax | vit min | Vina min | Vita max | Vee 
F-0.800 | -1.90 | -1.205 | -1500 | 52 
T0810 | -1.950 [1.105 | -1475_| -52 
0.700 | -1828 | -1035 | -1400 | 62 _ 


TEST- VOLTAGE APPLIED TO PINS LISTED BELOW: 


















@ Test 
Temperature 


15 a3 -30°C 
+25°C 
+85°C 









03 14 












Characteristic 















-0.700 Vdc 
‘} -0.700 Vde 












Logic ‘’0" 
Output Voltage 





Logic ‘* 1°’ 
Threshold Voltage 








Logic *‘0” 
Threshold Voltage 











13 


| rumin | oieow |azv | r20v | 


Switching Times 
(50 82 Load) 


Propagation Delay 












Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


NON NYONNNN 





tOutput level to be measured after a clock pulse has been applied to the clock input (Pin 4). “LS Vil max * Latch set to zero state before test. 


V . 
ttData input at proper high/low level while clock pulse ts low so that device latches at proper bemin 


high/low level for test. Levels are measured after device has latched. 
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MC 10153 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 


tnput Pulse 
tt = t- = 2.04 0.2 ns 
(20 to 80%) 


All input and output cables to the 
scope are equal lengths of 50-ohm 
50-ohm termination to ground fo. coaxial cable. Wire length should 
cated in each scope channel input. be < 1/4 inch from TPj, to input 
pin and TPoytz to Output pin. 


Unused outputs connected to 
a 50-ohm resistor to ground. 


VeE= -3.2 Vde 


PROPAGATION DELAY 


Vout from D input 


Vout from G input 


Q 


tsetup is Minimum time before the positive transition of the clock 
pulse (C) that information must be present at the data input (D). 


thoig is the minimum time after the positive transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 





3-120 


12-BIT PARITY MECL 10,000 series 


GENERATOR-CHECKER 





MC10160 


The MC10160 consists of nine EXCLUSIVE- 
OR gates in a single package, internally con- 
nected to provide odd parity checking or gen- 
eration. Output goes high when an odd number 
of inputs are high. Unconnected inputs are 
pulled to low logic levels allowing parity de- 
tection and generation for less than 12 bits. 












INPUT |OUTPUT 


Sum of 
High Level 
Inputs 


| even | Low 


Pp = 320 mW typ/pkg (No Load) 
tog = 5.0 ns typ 















FIGURE 1 — 48-BIT PARITY CHECKER 


The MC10160 is useful in any system 
requiring high speed detection or generation 
of parity. The MC10160 can generate parity 
for twelve bits in 4 ns. A large number of 
functions on one chip reduces package count 
and saves system power. As shown in Figure 
1, by using four MC10160's and one MC10107 
parity can be checked or generated on 48 
bits in 9.5 ns, or 7.5 ns if the MC10107 is 
replaced by a MECL II! MC 1672 or MC1674. 


MC 10107 
If parity detection or generation is re- fee = 


quired for less than twelve bits, the unneces- 


sary inputs can be left open. Input pulldown 
resistors will insure that the unused inputs 
are pulled to the low logic level. 





Re . . . 
ee General Information section for packaging and maximum ratings. 
t 

Mw 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 












librium has been established. The circuit : 
is in a test socket or mounted ona printed . 
circuit board and transverse air flow greater = L SUFFIX 
than 500 linear fpm is maintained. Outputs 8 CERAMIC PACKAGE 
are terminated through a 50-ohm resistor Z CASE 620 
to -2.0 volts. Test procedures are shown 2 2 
for one set of conditions. Complete test- 10 
ing according to truth table. 11 

12 

13 

14 

15 @ Test 

Temperature 
-30°C 






+25°C 


[ome | TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
(Vcc) 







MC10160L Test Limits 






| Vinamin | Viramex | Vee | Grd 










Logic “1° VOH 
Output Voltage 







4,5,6,7,9,10, 
11,12,13,14,15 
3,4,5,6,7,9,10, 
11,12,13,14,15 






Logic ‘’0’’ 
Output Voltage 















Logic ‘1’ 


Threshold Voltage Vde 4,5,6,7,9,10,11, 


12,13,14,15 









Logic *‘0’’ 


Threshold Voltage Vdc 


3,5,6,7,9,10,11 
12,13,14,15 


TIN 


Switching Times 
(50 Q Load) 


Propagation Delay 







+1.11V 










WwW) Ww), &|] &| 


Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 








2.0 
1.0 
1.0 





(panuNUor) OOLOLOW 


ECL-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dec specifications 
shown in the test table, after thermal equi- 











librium has been established. The circuit : P SUFFIX 
is in a test socket or mounted on a printed : PLASTIC PACKAGE 
circuit board and transverse air flow greater CASE 648 
than 500 linear fpm is maintained. Outputs . 
are terminated through a 50-ohm resistor q 
to -2.0 volts. Test procedures are shown . 2 
for one set of conditions. Complete test- 1? 
ing according to truth table. " 
12 
13 
: 
@tst [Volts 
Temperature | Vitimax | Vitmin | ViNAmin | Vitamax | VeE_| 
-30°c [70.800 [1.800 | -1.205 | -1.500_ | -5.2_ 
+asec | -os10 =| -1.850 | -1.105 | -1.475 | -5.2_ | 
[=0.700__ | -1825 | -1035_ | -1.440 | -52_ 
Ps TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under ee ee ee (Vee) 
[tye [ Mex [Min | Max | Vitimax | Vitmin Gnd 


Power Supply Orain 
Current 


Input Current 8 
8 


-0.810 | -0.890 | -0.700 Vdc 4,5,6,7,9,10, 
11,12,13,14,15 
3,4,5,6,7,9,10, 
11,12,13,14,15 


Vdc 4,5,6,7,9,10,11 

12,13,14,15 
Vdc 3,5,6,7,9,10,11 

12,13,14,15 


+1.11V ee 
2 2.0 5.0 756 ns 2 8 1,16 
1.1 2.0 3.3 
1.1 2.0 3.3 












lial 
Logic “4g oe VoH 
Output Voitage 


Logic ‘’0’’ VOL 
Output Voltage -1.890 | -1.675 
Logic ‘’T’’ VOHA 
Threshold Voltage : -0.980 







Logic “0” VOLA 
Threshold Voltage 





Switching Times 
(50 2 Load) 


Propagation Delay 










Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 






(panunucc) QOLOLOW. 


MC10160 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vec1 = Voc2 


Coax 


Input Pulse 
Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 
(20 to 80%) 


0 pF 


Veg = -3.2 Vde 


50-ohm termination to ground lo- PROPAGATION DELAY 


cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TP ous to output pin. 
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MECL 10,000 series 


BINARY TO 1-8 DECODER 
(LOW) 





MC10161 


The MC10161 is designed to decode a three 
bit input word to a one of eight line output. 
The selected output will be low while all other 
outputs will be high. The enable inputs, when 
either or both are high, force all outputs high. 
This device has high Z input pulldown resistors 
and open emitter outputs. 












POSITIVE LOGIC 


cueee mies sapere ne ne 


315 MW typ/pkg (No Load) 
4.0 nstyp 








Protectan tee ae eggs mareeeatemie tmeemecseege meena 






Vcc1= Pin 1 
Vec2 = Pin 16 


TRUTH TABLE 









Terrrnrrereee 
@erIrire re 
e@erirriirer 
2 Oi of CRs cage gp ts aR Oso 
2 ei ie ois is io ie gs oe ats 
bla es i Os es oes ae aed eh 
IIIIIIrFIII 
IILLIrTIII. 
IIzririrxrimi44 
5 oie A acs i wee old as i 
Gee ee ote des die in ie oi 


@ = Don’t Care 


Bee General information section for packaging. 


= 


ieee 


Ce UP ea 
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MC 10161 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 

designed to meet the dc specifications £0 2 
shown in the test table, after thermal equi- 
librium has been established. The circuit ts 
In a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 
only one input/output combination. Other 



















Et 15 


5 Ql 


4 a2 





combinations are tested according to the 

truth table. ele. L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


13 G4 








TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












N 


Power Supply Orain Current 7,9,14,15 


eee 

t.ogic "1 VOoH 
Output Voltage 

Logic “0” Output Voltage 


| 8 

| 14 

is 

| 13 | 

cave [|S 
Threshold Voltage 

A 


Pin 
Under 
Test 
| Power Supply Orain Current | te | 
| tin 








Logic “0” Threshold Voltage 
Switching Times 
(50 2 Load) 


Propagation Delay 14413 
14-13 


—_= 
= s 

=< 
Qa 






~ 
a 
_ 
Ww 








Rise Time (20% to 80%) 
Fall Time (20% to 80%) 








<—_ 
<— 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Yoc2 
+2.0 Vdc 


PROPAGATION DELAY 


Pulse 
Generator 


Input Pulse 
+=t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Unused outputs connected to 
a 50-ohm resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoys: to Output pin. 
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MC10161 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
thown in the test table, after thermal equi- 
Hibrium has been established. The circuit is 
in a test socket or mounted on a printed 
Gircuit board and transverse air flow greater 
than 500 linear fom is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
anly one input/output combination. Other 
gombinations are tested according to the 
truth table. 





P SUFFIX 
PLASTIC PACKAGE 
CASE 648 





TEST VOLTAGE VALUES 
[Yuna | viimin | Ynanin | Vuage | vee 


0800 | 1090 | 1206 | 1900 | 6.2 | 
-1.950 | -1.105 | -1.475 | -5.2_ | 
ec -1825 | -1.035 | -1.440 | -5.2 | 


TEST VOLTAGE APPLIED TO PINS LISTEO BELOW: 






























Power Supply Drain Current 


wee |S 


bes 
| 14 
a3 
| 13 | -4. 
i a eB 
Threshold Voitege -1. 
: 






Under | __-30% zs 
Test 
| Power Supply Drain Current | le 
[tints | 
| tine | 


ee Tissee Voltage 


are a lag 
Propagation Delsey 


' Riles Time (20% to 80%) 
_ Fall Time (20% to 80%) 









ee 
ie 
Seen 
eee 

| rut our_|-s2v | sz0v | 


iL 







A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 1. This system, using 

APPLICATION INFORMATION 

the MC10136 contro! counters, has the capability of in- 

crementing, decrementing or holding data channels. When 





_ The MC10161 is a true parallel decoder. No series both SO and S17 are low, the index counters reset, thus 
gating is used internally, eliminating unequal delay times initializing both the mux and demux units. The four binary 
found in other decoders. This design provides the identical outputs of the counter are buffered by the MC10101s to 
4 ns delay from any address or enable input to any send twisted-pair select data to the multiplexer/demulti- 
output. plexer units. 
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B2L-E 


FIGURE 1 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER 


Control Selection 


MC10101 MC10115 


> = ap ap 


MC10101 MC10115 


oe || hacen 
$io 


(and 


= > me ame aac 


Start/Stop 


MC10136 


MC 10136 


1514131211109 8 


MC10164 


O 


EO 


MC10161 


16 1413 1211109 





(Panuiuod) LOLOLOW 


MECL 10,000 series 


BINARY TO 1-8 DECODER 
(HIGH) 





MC10162 


The MC10162 is designed to convert three 
lines of input data to a one-of-eight output. The 
selected output will be high while all other out- 
puts are low. The enable inputs, when either 
or both are high, force all outputs low. 











POSITIVE LOGIC 


Pp = 315 ns typ/pkg (No Load) 
tod = 4.0 nstyp 








A re em ee. me ee eter 






Veci1 = Pin1 
Vcc2 = Pin 16 
VeE=Pin8 


all 












TRUTH TABLE 


rEo[E%] ¢] 8 | A | 0[ai] a2] a3] a«[ os] ae] ar] 










LPL] LC] LIE LP ARPeP ey ey ef etude 
LTOPT oe] CP AP ep Ae ep eve fete te 
LJ LJ L} HPL] LCE LPR PUP Ee] effete 
LiL] LJ HP HP} LI LT OPH Pee ete dte 
L/L} H] LCP ey eyeyuyuelwHi~oyje de 
LIL} H| LPH} eyPeyPePuPeTHI ode 
LTLIH] AH} LP ev eyuUe;eyoTeyAW fe 
CL}LI AH] AHA] ee ey ey ey] eyetyelda 
Hi?/ Oo] OO] OO] LCFLIL LITLE LTE Le 
PiH| OTOL OT LJ LIE LTLEILF- LIL tL 








@ = Don’t Care 





See General information section for packaging. 
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MC 10162 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- Ev 18 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
- 2.0 volts. Test procedures are shown for 


€0 2 





only input/output combination. Other a? L SUFFIX 
combinations are tested according to the 565 CERAMIC PACKAGE 
truth table. CASE 620 


13: Q4 






12 Q5 


TEST VOLTAGE VALUES 


vires | Vit mn | ¥namin | Vicamen| Vee | 


[0000 | 1.890 | -1208 | -1500 | 52 
F-oe10 | -1850 | -1108 | -1478_| 52 | 
[0.700 | -1825 [1035 | 1400] 52 


MC 10162L Test Limits 
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Uniier are | __eate___j sete _| 
VIHA min vim nio | Yuament vee | 


Input Current 


Logic 1" -0 890 — — 810 | -0. — — 700 
Output Voltage 
Logic “0” lee -1.890 | -1.675 -1 850 -1650 | -1.825 ae 
Output Voltage 13 -1.890 | -1675 -1.850 -1650 | -1.825 Vide 
Logie 1" VOHA -1.080 -0 980 
Threshold Voltage 
Logie 0" VOLA -1.630 Vdc 8 
Threshold Voltage -1.630 Vdc 8 


ns 14 13 8 : 


(50-ohm load) 
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 





ree @Test 
Temperature 
10 a? -30°C 
+25°C 
+85°C 









































Propagation Delay 





Rise Time 
(20% to 80%) 
Fall Time 
(20% to 80%) 











Vec1 = Voc2 
Vin +2.0 Vde Vout 


Coax 
PROPAGATION DELAY 
Input 
Pulse 
Generator Vin 
Input Pulse 
tt=t-=2.0+0.2ns 
(20 to 80%) 
Vout 





50-ohm termination to ground lo- 
cated in each scope channel! input. 


All input and output cables to the Unused outputs connected to 


scope are equal lengths of 50-ohm T 0.1 uF a 50-ohm resistor to ground. 
coaxial cable. Wire length should = 

be < 1/4 inch from TP;,, to input 

pin and TP oy; to output pin. Vege = -3.2 Vde 
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MC10162 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
dptigned to meet the dc specifications 
own in the test table, after thermal equi- €1 15 
librium has been established. The circuit is 

in @ test socket or mounted on a printed 

circuit board and transverse air flow greater 

than 600 linear fpm is maintained. Outputs 

ate terminated through a 50-ohm resistor to 

-2.0 volts. Test procedures are shown for 

















€O 2 


6 ao 


§ Qi 





4 Q2 


only input/output combinetion. Other A? P SUFFIX 
saab are tested according to the “a5 PLASTIC PACKAGE 
CASE 648 
13 Q4 
89 





(Vokts) 













11 a6 @Test 
Temperature 
0, 
Cc 14 10 a? -30°C 
+25°C 






+85°C 






Power Supply Drain Current 


Logic “1” VOH -0.890 -0.960 0.810 | -0.890 | -0.700 
Output Voitage 
Logic “0” VOL -1.890 | -1.675 ~1.850 -1.650 | -1.825 Vde 
Output Voitege ~1.890 | -1.675 | -1.850 -1.650 | -1.825 Vde 
‘Logic ah ia VOHA -1.080 -0.980 Vde 
‘Threshold Voltage 
‘Logic “O" | VOLA -1.630 Vde 
: ‘Threshold Voltage -1.630 Vde 


‘Switching Times 
1B 
13 
13 
13 


(50-ohm load) 
APPLICATION INFORMATION 


SIGE: 
enee | 
poneoe 























Propagation Delay t14+13+ 


t14-13- 






Rise Time 
(20% to 80%) 
Fall Time 

(20% to 80%) 






FIGURE 1 — DEMULTIPLEXER (1 OF-8 LOCATIONS) 





' The MC10162 is a true parallel! decoder. No series Data Select 
gating is used internally, eliminating unequal delay times Qt 
found in other decoders. 


This device is ideally suited for demultiplexer applica- 
tions as shown in Figure 1. One of the two enable inputs 
is used as the data input, while the other is used as a data 
enable input. E1 
00 0102 03 D4 DS D6 07 


MC10162 


A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 2. This system, using 
the MC 10136 control counters, has the capability of incre- 
menting, decrementing or holding data channels. When Data Output 
both SO and S1 are low, the index counters reset, thus 
initializing both the mux and demux units. Control infor- 
mation via twisted pair lines is sent through MC 10101 gates 
to the MC 10115 line receivers to provide select data to the 
muitiplexer/demultiplexer units. 


rd 
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CELE 


FIGURE 2 — HIGH SPEED 16-BIT MULTIPLEXER/DEMULTIPLEXER 


Control Selection 


MC10101 MC10115 


) Sx xX 


Sp SS a arp 


ae ao lee E> 


MC10101 MC10115 
a = ae ail. 
Ee) eke XS 


Start/Stop 


1514131211109 8 


MC 10136 


MC 10136 


1814131211109 8 


MC10164 


0 





(Panu!nuos) ZOLOLOIN 


ERROR DETECTION- 
CORRECTION CIRCUIT 


MECL 10,000 series 





MC10163 -MC10193 


Advance Information 


The MC10163 and the MC10193 are error detection 
and correction circuits. They are building blocks designed 
for use with memory systems. They offer economy in the 
design of error detection/correction subsystems for main- 
frame and add-on memory systems. For example, using 
eight MC10163’s together with eight 12-bit parity check- 
ers (MC10160), single-bit error detection/correction and 


MC 10163 LOGIC DIAGRAM 


IBM CODE 
PO, = B1, B2, B4, 
POg = BO, B3, BS, 
P1= 61, 83, B5, 
P2 = B2, B3, BG, 
P3 = B4, BS, BG, 


Veoc1= Pin 

Vcec2 = Pin 16 

Vee = Pin 8 
Pp = 520 mW typ/pkg (No Load) 
toa = 5.0 ns typ 


double-bit error detection can be done on a word of 
64-bit length. Only eight check bits (BO-B7) need be 
added to the word. A useful feature of this building block 
is that the MC10193 option generates the parity of all 
inputs to the block. Thus, if the MC10193 is applied in a 
byte sequence, individual byte parity is automatically 


‘available. 


MC10193 LOGIC DIAGRAM 


MOTOROLA CODE 
P1= B61, 83, BS, B7 
P2 = B2, B63, B6, B7 
P3 = B4, BS, B6, B7 
P4= B1, B2, B4, B7 
P5 = Byte (80, 1, 2, 3, 4, 5, 6, 7) 


Veci*= Pin 1 
Vcc2 7 Pin 16 
Vege = Pins 


PD = 520 mW typ/pkg (No Load) 


tog = 7-5. nstyp (pin 7 to pin 2) 





‘This is advance information and specifications are subject to change without notice. 


See General Information section for packaging and maximum ratings. 
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VEL-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air 
flow greater than 500 linear fpm is main- 





tained. Outputs are terminated through L SUFFIX 
a 50-ohm resistor to -2.0 volts. Test pro- CERAMIC PACKAGE 
cedures are shown only for selected inputs CASE 620 


and outputs. Other inputs and outputs are 
tested in a similar manner. 






Vitmin | VidAmin Vitamex | Vee | 
08 sO Pis00 [32 | 
Ew 
om 
i 

















@ Test 
Temperature VidAmin| VILA 
are =m Eeteee | 
zsec [~-0870 | 1860 | -1105 [-1.475_ 
[=0.700_[ 1.825 [ “1085 [-1.440_| 


TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 


Vitmin| VinAmin 
awe 
sae 
seen 
fl 
Bi 

eu 
ili 


Pulse In -3.2V | +2.0V 


SquT 













Pin 
Und 
a Ter | Min | [Mex [min | Max_| 
[ Power Supply Drain Current | te | 6 | - | - | - | - | 15 | - | — | mace | 
5,7,9,11,12 pAdc 5,7.9,11,12 
ere a Dandwabe 


Logic ‘‘1’’ Output Voltage 







Logic ‘0’ Output Voltage 





Logic ‘’1"’ Threshold Voltage 





Logic ‘’0"’ Threshold Voltage 





Switching Times +1.11V 
(50 2 Load) 


Propagation Delay 







Rise Time (20% to 80%) 
Fall Time (20% to 80%) 






“Tae 
a Fl 





* Individually test each input, apply Vit min tO pin under test. 


(PANURUOD) EGLOLOWe@ E9LOLOW 


GEL-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the de specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air 






















flow greater than 500 linear fpm is main- L SUFFIX 
tained. Outputs are terminated through CERAMIC PACKAGE 
‘a 50-ohm resistor to -2.0 volts. Test pro- CASE 620 


cedures are shown only for selected inputs 
and outputs. Other inputs and outputs are 
tested in a similar manner. 


TEST VOLTAGE VALUES 
(Volts) 


“3850-1650 “1205 | 
“0.810 1860 [105 “1.75 
| -1.035 | 
(Vcc) 
Gnd 





(Penuluos) EGLOLOIW @ E9LOLIOW 


@ Test 
13 P2 Temperature 


-30°C 









“0.700 


TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 


| Min | Max Vitimax n|ViL Amex 

aaa eee 
Pet = Teer 
uAde | 5,7,9,11,12 

oe eee 


+ 
N 
a 
° 
a 
& 
a 
° 
A, 


f=) 
—@a— io 
_ 
Oo 
< 
a 
a 


| Max | Min | 
eS eS ee 
es ae ee 
| " | 
TT ky ee vr i Vde 


VEE 






Input Current 4,6,10 
5,7,9,11,12 


Logic *1°* Output Voltage 













—< 





Logic ‘‘0’’ Output Voltage 


Logic ‘'1’’ Threshold Voltage 







tT. | 





Logic ’’0’’ Threshold Voltage 





: 
bah 


Switching Times | Pulse tn | In |Pulse Out 
(50 2 Load) 
Propagation Delay 









Rise Time (20% to 80%) 
Fall Time (20% to 80%) 









* Individually test each input, apply Vi, min to pin under test. 


MC10163 @ MC10193 (continued) a 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C (MC10163) 


Input of \ 


Output 


(4) BS Biased at V)1, 
(2) (MC 10163) Even Parity on inputs 
(See logic diagram) 


Output 


(2) od aay a 
Ps 


Byte 


Input of \_. re 
Output a aoe Odd Parity on Inputs 


(2) (MC10163) (See logic diagram): 
Ge _7f 
Output 
(2) (40010193) 
P5 


Byte 


50-ohm termination to ground located 
in each scope channel input. 


Unused outputs connected to a 50-ohm 
resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoytz to Output pin. 


Input Pulse 
t+ =t-=2.0+0.2ns 
(20 to 80%) 


ia 


Vee = -3.2 Vde 





MC10163 APPLICATIONS INFORMATION 


The MC10163 is a building block for generating the During the memory read operation, the fetched check 


modified Hamming single-error-correction, double-error- 
detection (SEC-DED) code used in the !BM 370/145 
memory. While the MC10163 can also be used for gener- 
ating other patterns, it is optimized for generating the 
pattern shown in the H matrix of Figure 1. 

When writing into a memory, the MC10163 is used to 
generate the eight check bits (CO-C32, CT) which are 
stored with the 65 data bits (BO-B63). These check bits 
are generated by taking the parity of all data bits marked 
with an X in the appropriate row of the H matrix. 
(CO, C1, C32, CT, are even parity; C2, C4, C8, C17, are 
odd parity.) To generate these check bits with the building 
blocks, eight MC10163’s and eight MC10160 parity 
checkers are used. One MC10163 is connected to each 
byte of data and the outputs of these building blocks are 
connected to the eight MC10160 parity checkers, one for 
each check bit. Figure 2 shows which connections are 
required (i.e., CO is the even parity of output PO, of the 
MC10163 on the ‘‘zero’’ byte of data, output POg of the 
“zero’’ byte, POa of the “‘one’’ byte, ---, POg of the 
“three’’ byte and data bit 32.) 


bits previously generated (as described) are exclusive-ORed ° 
with newly generated CQ0-C32 to generate syndrome bits 
S0-S32. Syndrome ST is a special case where ST is the 
even parity of all eight fetched check bits and all 64 
fetched data bits. For determining the type and location 
of an error: 
1. If all syndromes (SO-S32 and ST) are false, there is 
no error. 
2. If ST is true and S0-S32 are false, the CT is in error. 
3. If ST is false and one or more of SO-S32 is true, an. 
uncorrectable error has occurred. 3 
4. If ST is true and one or more of SO-S32 is true, - 3 
simply add the $1-S32 bits to get the binary location ° 
of the error (S1 has weight 1, S2 weight 2, SM 
weight 4, etc.) * 
Data bits BO and B32 are special cases of this location, 
technique: BO is in error if ST, SO, and S32 are true; 
B32 is in error if ST, SO, S1, and S32 are true. 
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LELe 


te FIGURE 1 — 370/146 PATTERN ~ 





BYTE 1 BYTE 2 BYTE 3 BYTE 4 BYTES BYTE 6 BYTE 7 
: 7 


8 9 10111213 14 16 16 17 18 19 20 21 22:23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 60 G0 61 62 63 BIT 


xx MMMM KX RM OMX KOM XMM M MOK MK co 


x x 
m x x x x x x x uM OX x x x x x x x x ci 
x x x xX OR x x x x x x 
4 x x x x x x x 
x x x x KK Xx x x x 

x 


x x x x 


FIGURE 2 — 370/145 PATTERN GENERATION 


CO = POag POgo POa1 P0g1 
C1= P10 P11 P12 P13 
C2 = P20 P21 P22 P23 
C4 = P30 P31 P32 P33 
C8 = P0a4 POs 1 P0Aa3 P0B3 


C16 = POa2 POA? P0a3 P0B3 


C32= P0naq POg4 P0as POgs 
CT=P0aqg = P01 POR? P0A3 


Where for Py: N = MC10163 Output 
M = Byte Number 
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MC10163 @ MC10193 (continued) 


FIGURE 3 — MOTOROLA PATTERN EXAMPLE 
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x x K M MK KM KM KR KM MK KM KM KR MR KM KM MK MK XK 
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x x x wK MK KM KM KM KX OX 


x KK KM M KM MK XM x 
x MK KK MM KM KM MR MM KM KK KX 


x xX & X KM KM MR KR MR KM KR KR KM KM KR MRK MK KM KM KM KX 


x «Mw MM KR MR KR KR KR WK KM KM MK KM KM KM KR KM KX 
x KM MM MM KM MM KM MK KR KK X 


x x «Kk MK KM KX RM 


x x KM M&M MK KX 
x x KX M M KM KM MR K KM KR MK KK OK 


x x KM KM K K KR KM KR KM KM KR KM KK KR MMR KR MM KK OM 


x Xx 





MC10193 APPLICATIONS INFORMATION 


The MC10193 is a building block for generating modi- 
fied Hamming SEC-DED codes. It can be used for any 
length data word and for a variety of codes. The MC10193 
is optimized for codes organized on a byte repetitive 
basis and has the advantage of automatically supplying 
whole byte parity (P5 output). While it is possible to use 
a number of criteria for choosing a pattern, the pattern of 
Figure 3 was chosen on the basis of speed and ease of 
error location decode. As can be seen in the H matrix of 
Figure 3, the pattern is repetitive by byte with the various 
rows generated by only five combinations of bit parities 
within the bytes. For the 64 bit data word in the example 
of Figure 3, the eight check bits (B64 to B71) are gener- 
ated by the odd parity of all data bits indicated by an X 
in the appropriate row. The syndromes S1 to S8 are 
generated by including the fetched check bits in the same 
generator that originally generated the check bits. 

The pattern of Figure 3 is easily generated by using 
eight MC10193 devices, one for each data byte and eight 
MC10160 parity checkers, one for each syndrome/check 
bit. The connections of building blocks and parity checkers 
are shown in tabular form in Figure 4 and in schematic 
form in Figure 6. . 

Once the syndrome bits (S1 to S8) have been formed 
from fetched data (BO to B63) and fetched check bits. 
(B64 to B71), the determination of type and location of. 
error is simply done: 

1. If all syndromes are false, there is no error. 

2. If one syndrome is true, the corresponding check. 

bit is in error. 

3. If more than one syndrome is true, and the parity 
of all syndromes is even, a multiple (uncorrectable} 
error has occurred. ‘ 

4. If more than one syndrome is true, and the parity 
of all syndromes is odd, a single error has occurred: 
and is easily located by the circuit of Figure 5. 

Figure 5 gives the error location circuit for the example 
pattern. The outputs EBO to EB7 are a one-of-eight-high 
code giving the byte in error. Outputs ECO to EC3 give 
the binary location of the bit in error within the located 
byte. Since this location process can occur simultaneously 
with the determination of error type described, the entire 
error correction sequence (using a toggling fetched data 
latch) takes less than 20 ns. This is because an error 
occurrance detector is a simple ORing of $1 to S8. The 
error locator has simultaneously located the error which 
is then corrected as though the error was a single (and 
therefore correctable) error. The parity of syndromes then 
determines if the error was indeed single, and interrupts 
the CPU if the error was an uncorrectable (multiple) 
error. Since uncorrectable data is unusable without special 
handling, the CPU would be interrupted anyway; there- 
fore this automatic correction of any error as if it were 
single does not create any problems. This fast error cor-. 
rection technique allows single error correction on a non- 
interrupt basis with only a 20 ns memory system access 
time penalty. 

These techniques can, of course, be extended to large 
or smaller data words. 
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MC10163 ® MC10193 (continued) 


FIGURE 4 — M2 PATTERN BUILDING BLOCK 


$1 = P11 P12 P13. P54 
$2 = P21 P22 P23. P54 
$3 = P31 P32 P33 P54 
S4= P41 P42 P43 

S5= P15 P16 P17 P50 


S6 = P25 P26 P27 PSO 
S7= P35 P36 P37 PS5O 
S8= P44 P45 P46 P47 P51 


Where for Py: N = MC10193 Output 
M = Byte Number 





FIGURE 5 — M2 PATTERN CORRECTION MATRIX 


ECO 
EC1 > Bytes 0-3 
EC2 


ECO 


EC1 / Bytes 4-7 
EC2 | 
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MC10163 @MC10193 (continued) 


FIGURE 6 — SYNDROME AND CHECK BIT GENERATOR, M2 PATTERN 
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MECL 10,000 series 
8-LINE MULTIPLEXER 


MC10164 





The MC10164 is a high speed, low power 
eight-channel data selector which routes data 
present at one-of-eight inputs to the output. 
The data is routed according to the three bit 

TRUTH TABLE code present on the address inputs. An enable 


ADDRESS INPUTS input is provided for easy bit expansion. 









ENABLE 


Freep 
pfesesiecero 





X4 
x5 
x6 PED = 310 mW typ/pkg (No Load) 
x7 tpg = 3.0 ns typ (Data to output) 





¢ = Don’t Care 


a Enable 


e 
= 
on 
N 


i 


2 


i 


HE 
ies 
ange 
gage 


= 
=] 
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Vec1 = 
Vcc2 = Pin 16 
VEE =Pin8 





Siete: eirenapecaateyi, Feo Ge: 


' Sea General information section for packaging. -- 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet thedcspecifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 8 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 




















Enable 





only one input, or for one set of input con- xO L SUFFIX 
ditions. Other inputs tested in the same CEHAMIC PACKAGE 
manner. x1 ease S70 


X2 


x3 


x4 






TEST VOLTAGE VALUES 
x5 


cae Set 
xs Famowstore | Vir mex |_ViL min Vina max | Vee_| 
[os [-1800 [1.206 [ -1500_ [52 | 
: -2sec [ogo | 1.880 [1.108 [1478 | 82 | 
7 | 5.2 | 
Lane | 
16 
Eanes 
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Logic 144 ee 
Output Voltage 


Logic ‘‘0’’ VOL 
Output Voltage 


Logic *'1°’ VOHA 
Threshold Voltage 


Logic ‘0’ VOLA 
Threshold Voltage 

Switching Times 
(50 2 Load) 

Propagation Delay 








t4-15- 

t7+15+ 

t7-15- 

t2+15+ 

t2-15+ 
t+ 












Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) 
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ELECTRICAL- CHARACTERISTICS —— 


Each MECL 10,000 series circuit has been 
designed to meet thedcspecifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than Cc 10 
500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 

























Enable 2 
15 Zz 





-2.0 volts. Test procedures are shown for sm P SUFFIX 
only one input, or for one set of input con- xo 6 -— PLASTIC PACKAGE 
ditions. Other inputs tested in the same CASE 648 


é 


manner. x1 5 


susie 


x2 4 


x3 3 


X4 11 


TEST VOLTAGE VALUES 





. 











XS 12 






MC 10164P Test Limits : 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


Power Supply Drain Current 


Logic ‘1’ 

Output Voltage 
Logic 0’ 

Output Voltage 
Logic ‘1’ 

Threshold Voltage 
Logic “oO” 

Threshold Voltage 
Switching Times 

(50 2 Load) 
Propagation Delay 














2V +20 V 















_ 
= 
a 


t4+15+ 
t4-15- 
(7415+ 
t7-15- 
t2+15+ 
t2-15+ 
t+ 


















Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) 










te 
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MC 10164 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Voc1 7 Vec2 
+2.0 Vdc 


Input 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 
(20 to 80%) 


é 


50-ohm termination to ground lo- 
cated in each scope channel input. 


WY 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPjp to input 
pin and TP oy: to Output pin. 


ween 


‘A 


| 


Vee = -3.2 Vde 


PROPAGATION DELAY 





3-144 


re 10164 (continued) 
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APPLICATION INFORMATION 





Metssic eo : ; 
iat ze MC10164 can be used wherever data multiplexing 


n@‘paraliel to serial conversion is desirable. Full parallel 
“yeting:- permits equal delays through any data path. The 
fut of the MC10164 incorporates a buffer gate with 





eight data inputs and an enable, A high level on the enable 
forces the output low. The MC10164 can be connected 
directly to a data bus, due to its open emitter output and 
output enable. . 

Figure one illustrates how a 1-of-64 line multiplexer can 
be built with eight MC10164’s wire ORed at their outputs 
and one MC10161 to drive the enables on each multi- 
plexer, without speed degradation over a single MC10164 
being experienced. 


FIGURE 1 — 1-OF-64 LINE MULTIPLEXER 





The Bit chosen is dependent on six-bit 
code present on Inputs 7, 9, 14 of the 
MC10161 and the A, B, C inputs of the 
MC10164, 


8-INPUT MECL 10,000 series 


PRIORITY ENCODER 


MC10165 





Advance Information 






The MC10165 is a device designed to encode eight 
inputs to a binary coded output. The output code is 
that of the highest order input. Any input of lower 
priority is ignored. Each output incorporates a latch 
allowing synchronous operation. When the clock is low 
the outputs follow the inputs and latch when the clock 
goes high. This device is very useful for a variety of 
applications in checking system status in control pro- 
cessors, peripheral controllers, and testing systems._ 

The input is active when high, (e.g. the three binary 
outputs are low when input DO is high). The Q3 output 
is high when any input is high. This allows direct ex- 
tension into another priority encoder when more than 
eight inputs are necessary. The MC10165 can alsaq-be 
used to develop binary codes from random logic inpyts, 
for addressing ROMs, RAMs, or for multiplexing data. 





TRUTH TABLE 




















.s) 
> 
+ 
> 
2 
v0 
Cc 
aa 
n 
O 
Cc 
+ 
vu 
Cc 
4 
n 












rerreere aig 
rerrereze|o 
rrrerezes|g| 
reerrzece(g| 
rereresee|?) 
reezecsse(g| 
rrresssee|g 
rtesssscele 
rrrrzrrzrz(g. 
carzreree|g 
proreazzrr(a| 
raeaezrzr|g, 





¢@ = Don’t Care 






PD = 545 MW typ/pkg (No Load) 
tod = 7.0 ns typ (Data to Output) 
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This is advance information and specifications are subject to change without notice. 
See General information section for peckaging. 


3-146 


Lele 





















Rc aea trae ine aera: sainemstonamneinentammemecnnenne tinememaasiiianeny stnamimsemnatineatienmasonsniantencasanianensnduadih aaintintatracm aa teemieatieenes meetneitet name itaeiaineadcomineateee metamncenliere a eat See alee: OT ge a oy 
ELECTRICAL -CHARAGTERISTICS | - Pe Coven Ronee re 

Each MECL 10,000 series circuit has been * P SUFFIX ; 

designed to meet thedc specifications shown PLASTIC PACKAGE L SUFFIX — 

in the test table, after thermal equilibrium CASE 648 Ce ee 


has been established in an ambient temper- 
ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 






TEST VOLTAGE VALUES 
(Volts) 














terminated through a 50-ohm resistor to © Test Vv 
-2.0 volts. Test procedures are shown for Temperature IH max IL min IHA min ILA max EE 
only one input, or for one set of input con- -30°C 






“0.890 | -1.890 | -1.205 | -1.500_| 
“0810 | 1850 | 1.105 _] 


700"[ -1425 | -1095 | -1.440_ 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


ViH max VIHA min| VILA max 


‘ditions. Other inputs tested in the same 
manner. 


Power Supply Drain Current 


Input Current 


Logic ‘’1"’ 
Output Voltage 


‘ : a Q) 









(Vcc) 


1,16 










Logic “QO” 
Output Voltage 







1,16 






Logic oe b ad 
Threshold Voitage 














Logic ad 0 iad 
Threshold Voltage 






Switching Times (50-ohm Load) +1.11V | +0.31V 


—“— oo OD 
(©) 
—_— pn | <— oc | ee — | <2 vr a 
©) 













































Propagation Delay 
Data Input 7414+ 14 8 1,16 
t11415+ 15 
743+ 3 
t13-2- 2 
t13+2+ 2 
Clock Input t4+2+ 3 
Setup Time tsetup H 3 
tsetup L 
Hold Time thold H 
thoid & 
Rise Time (20% to 80%) t3+ 
Fall Time (20% to 80%) t3- 
@ The same limit applies for all D type input pins. To test input currents for other D inputs, * To preserve reliable performance, the MC10165P (plastic-packaged device only) 
individually apply proper voltage to pin under test. is to be operated in ambient temperatures above 75°C only when 500 Ifpm blown 


@ Output latched to low state prior to test. air or equivalent heat sinking is provided. 
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MC 10165 (continued) 


‘SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


Vcc1 *™ Vcc2” 
Vin +2.0 Vde° Vout 


Coax Coax 


Input Pulse . 
t+ = t-= 2.0ns+ 0.2 ns 
(20 to 80%) 


Data Input 


ne 4 TPout 


Unused outputs connected to @ 


i i round lo- 
50-ohm termination to grou BO lshiniresiator to ground: 


cated in each scope channel! input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TP oy: to output pin. 





41.11.V 
O tnput 
‘NOTE: 

tsetup is the minimum time before the positive tran- 
sition of the clock pulse (C) that information must b 
present at the data input (0D). : 

thoig is the minimum time after the positive tran- 
sition of. the clock pulse .(C) that information must 
remain unchanged at the data input (D). 


+0.31 V 





+1.11 V 


+0.31 V 


+1.11 V 





+0.31 V 
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MIC 10165 (continued) 


! 
ie 


nected to this encoder such that, when a given condition 
exists, the respective input will be at a logic high level. This 
scheme will select the one of 64 different system condi- 
tions, as represented at the encoder inputs, which has 
ar Priority in determining the next system operation to be 
A. typical application of the MC10165 is the decoding of performed. The binary code showing the address of the 






APPLICATION INFORMATION 






rstem status on a priority basis. A 64 line priority encoder highest priority input present will appear at the encoder 
shown in the figure below. System status lines are con- outputs to control other system logic functions. 


64-LINE PRIORITY ENCODER 
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MECL 10,000 series 





5-BIT MAGNITUDE 
COMPARATOR 


MC10166 








Advance Information 


The MC10166 is a high speed expandable 
5-bit comparator for comparing the magni- 
tude of two binary words. Two outputs afe"a 
provided: A < B and A> B. A= Bcan be ¥% 
obtained by NORing the two outputs withan <& 
additional gate. A high level on the enable “¥3 
function forces both outputs low. Multiple* *3 
MC10166s may be used for larger word com- 
parisons. 











TRUTH TABLE 















Pp = 440 mW typ/pkg (No Load) 
tod = Data to output 6.0 ns typ 
E to output 2.5 ns typ 











LOGIC DIAGRAM 


SF lien hiie bos datods, Huda 








Vec1 = Pin1 
Vcc2*= Pin 16 
Vege = Pins 






Oem 





Va Se at ed iS i 


Sede TL 


Nee ee eae een <aeunietenapmaninton-aadeameatd ek: meee mp tnrncrenamint crime Rite «eh elae EPR ALOE tery ete 2 3 
q : Armee > ‘ or Bad te APR “ : Soap pom Fipsting iy! . " 
“ * ce = be " eve? i am a ie e 9 GON. eh tik AE: lds * 


A eewwemns 


This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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‘ELECTRICAL CHARACTERISTICS | 
‘Each MECL 10,000 series has been de- 


signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or Mounted On a printed circuit 
board and transverse air flow greater than 
500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 





only selected inputs and outputs. Other L SUFFIX 
inputs and outputs are tested in asimilar CERAMIC PACKAGE 
CASE 620 


manner. 





TEST VOLTAGE VALUES 
(Vcc) 
Gnd 




















= alee 
Temperature 
-30°C eee | -5.2 
125% [oie | [oe [ra [se 
+e5°c | -0.700| -1.825 | , 4.440 | -5.2_ 








MC10166L Test Limits 


| _+75°¢__ VOLTAGE APPLIED TO PINS LISTED BELOW: 


| 85°C 
as ee 
eee | wAde | 
ae a 








-0.890 | -0.960 
-0.890 | -0.960 
Logic “’0’’ Output Voltage VoL a .890 | -1.675 | -1.850 

1.890 | -1.675 | -1.850 
Logic ‘*1"’ Threshold Voltage VOHA poe -0.980 
-0.980 

Logic 0" Threshold Voltage VOLA free, 


Switching Times 
(50 2 Load) 
Propagation Delay 

Data to Output 


-0.810 | -0.890] -0.700 Vdc 
-0.810 |} -0.890 | -0.700 Vdc 
-1.650 | -1.825 Vde 
-1.650 | -1.825 Vde 


Vdc 
Vde 


Logic ‘'1’’ Output Voltage 





oo 
















= | 6 | ie | 
Putmout [a2v | -2.0v_ 


Vde 
Vde 















Enable to Output 







Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
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MC 10166 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 26°C 


Vcoc1* Voc2= 
+2.0 Vdc 


Data Input (o) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-0hm 
coaxial cable. Wire length should 
be < 1/4 inch from TPip to input 
pin and TPoyz to Output pin. 


Unused outputs tied through a 
50-ohm resistor to ground. 
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"MC 10166 (continued) 


APPLICATION INFORMATION 


FIGURE 1 — 9-BIT MAGNITUDE COMPARATOR 





A080A1B1A2 B2A3B83A4B4 A585A686A7B7A8B8 
824 
. A24 AO Al A2 A3 A4 AO Al A2 AZ AS 
; B23 BO B1 82 B3 B4 80 B1 682 B63 B4 
'  A23 MC10166 MC 10166 
, B22 
; A222 A>B A<B A>B A<B 
B21 
A21 
B20 
A20 
B19 
i A19 
. B18 
i At8 Z 
a7 A>B A<B A=8 
: Al? For 9-Bit Word 
B16 
; Al6 
i B15 
| As 
| B14 
: A14 | > A=8B 
B13 
At A<B 
ae FIGURE 2 — 25-BIT MAGNITUDE COMPARATOR 
611 A>B 
_ fit 
B10 
: A10 
89 
AQ 
BB 
ee The MC10166 compares the magnitude of two 5-bit 
' A7 words. Two outputs are provided which give a high level 
86 for A> B and A< B. The A= B function can be obtained 
: ae - by wire-ORing these outputs (a low level indicates A = B) 
i OAS or by NORing the outputs (a high level indicates A = B). 
For longer word lengths, the MC10166 can be serially 
7 B4 expanded or cascaded. Figure 1 shows two devices in a 
ee ae ea serial expansion for a 9-bit word length. The A > B and 
A3 A< B outputs are fed to the AO and BO inputs respectively 
_ _B2 of the next device. The connection for an A = B output is 
ae BI also shown. The worst case delay time of serial expansion 
: Al is equal to the number of comparators times the data-to- 
Pe 80 output delay. 





For shorter delay times than possible with serial ex- 
pansion, devices can be cascaded. Figure 2 shows a 25-bit 
cascaded comparator whose worst case delay is two data- 
to-output delays. The cascaded scheme can be extended 
to longer word lengths. | 
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MECL 10,000 series 


QUAD LATCH 


MC10168 





Advance Information 


The MC10168 is a Quad Latch with common 
clocking to all four latches. Separate output 
enabling gates are provided for each latch, 
allowing direct wiring to a bus. When the clock 
is high, outputs will follow the D inputs. In- 
formation is latched on the negative-going tran- 
sition of the clock. 










Pp = 310 mW typ/pkg (No Load) 
tpa: G to = 2nstyp 
DtoQ=3nstyp 
Ctod=4nstyp 









Vec1 = Pin 1 
Vcc2 = Pin 16 
VEE = Pin 8 





@= don't care 





This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS | 
Each MECL 10,000 series has been de- 


signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 


has been established. The circuit is in a is 

test socket or mounted on a printed circuit 

board and transverse air flow greater than 

500 linear fpm is maintained. Outputs are Zo ad 

terminated through a 50-ohm resistor to a - 

-2.0 volts. Test procedures are shown for 

only selected inputs and outputs. The 

other inputs and outputs are tested in the oy Preece heuer 7 
same manner. Ss CASE 620 





a2 


a3 





TEST VOLTAGE VALUES 


(Volts) 


63 































+2° [1810 | -1850| 1,105 | 1475 | 82 | 
ras¢c_| -0.700 | -1.825 | -1.035 | 









MC10168L Test Limits 


-0.700 | -1.825 | [-1.4a0_ | 5.2 | 
AGE APPLIED TO PINS 
WED BECOW: (Vcc) 


TEST VOLT 
Cty [we | min | 
= i 


Peel 
ae eae 
0.860 







Characteristic 


Power Supply Drain Current 


Input Current 


Logic “’1’° Output Voltage 










| Max | 

Le 
: Beez | 
265 Zi 
290 13 

et ae 


060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 3,13 
060 ; -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vdc 7,13 






Logic ‘’0’' Output Voltage 





-1.890 | -1.675 | -1.850 -1.650 | -1.825 Vde 3,5 
-1.890 | -1.675 | -1.850 -1.650 | -1.825 Vde 4,7 


-0.980 -0.910 
-0.980 -0.910 
fr Ae ee Ee 
-1.630 
* Individually test each input applying Vi, or Vy, to input under test. 


Peed 13 
-1.595 | Vdc 13 


ETT 
| a 






8 
8 
8 
8 
8 
8 
8 
2 









Paiectn pale Our 





Switching Times 
(50 Q Load) 
Propagation Delay 







— 
WW oy 
ewww 
— 
—_ 
= 
ro.) 






Rise Time (20% to 80%) 
Fall Time (20% to 80%) 










(PanulUod) SOLOLOIN 


MC 10168 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 


Input Pulse 
tt = t- = 2.04+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground to- 
cated in each scope channel input. 


Unused outputs connected to 
.a 50-ohm resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TP oy: to output pin. 


tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information 
must be present at the data input (D). 

thotg is the minimum time after the positive tran- 


sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). Note that 


thoig May be a negative number. 
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PROPAGATION DELAY 


tt 





DUAL MECL 10,000 series 
BINARY TO 1-4-DECODER 





(LOW) 


MCI10171 


The MC10171 is a binary coded 2 line to 
dual 4 line decoder with selected outputs low. 
With either EO or E1 high, the corresponding 
selected 4 outputs are high. The common enable 
E, when high, forces all outputs high. 

All propagation delay times are equal due to 
the internal emitter dotting techniques used. 
High impedance 50 k ohm resistors on all inputs 


eliminate the need to tie unused inputs to VEE. 








POSITIVE LOGIC 










Pp = 325 mW typ/pkg (No Load) 
tod = 4.0 ns typ 








Vcoci1= Pin 
Vec2 = Pin 16 
VEE = Pin8 









TRUTH TABLE 






.e) 
Cc 
a 
Uv 
Cc 
= 
” 





zrzzezz(2 
zrzezzz|2 
zrczzzr|@' 





@ = Don’t Care 





See General Information section for pack aging and maximum catings. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 tinear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test Procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


10 Q03 


11 Q02 


12 Q01 


13 Q00 
L SUFFIX 


CERAMIC PACKAGE 
CASE 620 





3 Q13 


4 Q12 


TEST VOLTAGE VALUES 


(Volts) , 





§ Q11 
@ Test 


Temperature 

-30°C 
+25°C 
+85°C 











6 Q10 










MC10171L Test Limits 
+25°C 






Power Supply Drain Current 


a I Cd 
-0.890 | -0.700 Vdc 
aa 
xxx ea 
; vee 
15 
7 









Logic ‘1°’ VOH 
Output Voltage 


Logic ‘0’ Output Voltage VOL 


Logic ‘1 VOHA 
Threshold Voltage 

Logic “0” VOLA 
Threshold Voltage 


Switching Times 
(50 2 Load) 


Propagation Delay 






-1.825 







-0.910 

-0.910 Vdc 
Vdc 2,9,14,15 
Vde 2,7,14,15 
















t7-6- 
t74+13+ 








Rise Time (20% to 80%) 






. Fall Tima (20% to 80%). 


(Panunuos) LZLOLOW 


6GL-E 


designed to meet the dc specifications Eo 14 
‘shown in the test table, after thermal equi- 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been 























10 Q03 


librium has been established. The circuit is 
In a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
Only selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


11 Q02 


12 Q01 


13, Qo00 
P SUFFIX 


PLASTIC PACKAGE 
CASE 648 





3 Q13 


4 Q12 


TEST VOLTAGE VALUES 

















=e 5 Q11 
@ Test 
Temperature EMiceal 
; -30°C Vittmax Viemin | VitAmin 
6 Q10 





[0810 | 1-880 
[0700 | =r825 


Vit Amax veer 

1475] -62 

TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 

| Vitimax | Vitmin | Vitamin | ViLamex 
2791415[ — | 





oo 


Lad 
eee 
7 
9 
6 






Logie “0” Output Vottege “1.890 [1.850 | — | -1.650 | -1.825 Vee 
Logic ‘°1°’ VOHA -1.080 ~0.980 -0.910 Vde 
Threshold Voltage -1.080 -0.910 Vde 


2,7,14,15 


Logic *’1° VOH 

Output Voltage 

Logic “Oo” le VOLA 
Threshold Voltage 


Switching Times 
(SO 2 Load) 


Propagation Delay 






7 8 1,16 
6 
13 
13 
6 
13 
6 
13 









t7-6- 
7+13+ 
t7-13- 
t+ 
143+ 
te- 
t73- 

















Rise Time (20% to 80%) 










—_ — -_ =d 
WPDMG OO 





Fall Time (20% to 80%) 





(panuiuos) LZLOLOW 


MC 10171 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vee1* Vcc2 
+2,0 Vdc 


i | 


Input 


(o) 


Pulse 
Generator 


hy 
a 


Input Pulse 
t+ =t-=2.0+ 0.2 n8 
(20 to 80%) 


Unused outputs connected to 
a 50-ohm resistor to ground. 


E 0 +0.31 Vdc 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPi, to input 
pin and TPoyt to output pin. 
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MECL 10,000 series 


DUAL 
BINARY TO 1-4-DECODER 
(HIGH) 





MC10172 








The MC10172 is a binary-coded 2 line to 
dual 4 line decoder with selected outputs high. 
With either EO or E1 low, the corresponding 
selected 4 outputs are low. The common en- 
able E, when high, forces all outputs low. 

All propagation delay times are equal. High 
impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to VEE. 










POSITIVE LOGIC 






PD = 325 mW typ/pkg (No Load) 
tod = 4.0 ns typ 








Voc1 = Pin 
Vec2 = Pin 16 
Vee = Pins 






L 
L 
H 
L 
tL 
L 
L 


zrzrereererere 
@rrrrire 








o= Don’t Care. 





See Genera! information section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. 
Other inputs and outputs are tested in a 
similar manner. 


10 QO 3 


11 Q0 2 


12 Q0 1 





13 Q0 0 
L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


3 a1 3 


4 a1 2 


5 a1 1 





TEST VOLTAGE VALUES 


-1.89 





6 a1 0 













@ Test 
Temperature 





71.475 






eee O2E Tee Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


VittAmin VitAmax 


ololo 
| @1@ 
8|o/8 
Hed 














Output Voltage 
Logic ‘’0’’ Output Voltage 
Logic ae4 ee 

Threshold Voltage 
Logic “9 

Threshold Voltage 


Switching Times 
(50 2 Load) 


Propagation Delay 
















: 







Rise Time (20% to 80%) 








Fall Time (20% to 80%) 


(panul1uos) 27 LOLOW 
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ELECTRICAL CHARACTERISTICS zs : ee 


‘Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fom is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. 
Other inputs and outputs are tested in a 
similar manner. 


10 QO 3 


11 QO 2 


12 00 1 


13. Q0 0 





3a1 3 
P SUFFIX 
PLASTIC PACKAGE 
4ai2 CASE 648 


§ a1 1 


6a1o 









Vitmin 
-1.89 


Vitimax 
-0.890 
-0.810 
-0.700 


Pin MC 1017 2F Tom Lene TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under | -30%_ | ssc, | esc | 












| 8 | | 62 | 
proce ae eee i 
liat 
Logic ‘1°’ LaOe | ee -1.060 | -0.890 | -0.960 ines -0.810 -0.700 
Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 
| 13 | -1. 675 Ea 


Logie “0” Output Voltage 1.615 | 
+1.11V 
ns 





Logic ee | oe 
Threshold Voltage 


Logic “oO” 
Threshold Voltage 
| Switching Times 
(S50 2 Load) 
Propagation Delay 


ViLAmax 





9 
6 


8 1,16 
6 
13 
13 


E 
ou 
rs) 


-—_ = 
Naar 





Rise Time (20% to 80%) 


—_ 
> 





NO 





_ 
> 


Fall Time (20% to 80%) 


(Panuiuod) 77 LOLOIW 


smal? 


MC 10172 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 26°C 


Vec1°? Vec2 
+2.0 Vde 


Input 


(9) 


Pulse 
Generator PROPAGATION DELAY 
+4.11V 


+0.31V 


Input Pulse 
t+ =t- = 2.0+ 0.2 ns 
(20 to 80%) 


0.1 uF O +1.11 Vde 
T or +0.31 Vdc,per 


= test table 


= -3, d 
Vee ae Unused outputs connected to 
a 60-ohm resistor to ground. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coexial cable. Wire length should 
be < 1/4 inch from TPjp to Input 
pin and TP oy, to output pin. 
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QUAD 2-INPUT 


MECL 10,000 series 





MULTIPLEXER/LATCH 


MC10173 


Advance Information 


The MC10173 is a quad two channel multiplexer with 
latch. It incorporates common clock and common data 
select inputs. The select input determines which data input 
is enabled. A high (H) level enables data inputs DOO, 
D10, D20, and D30 and a low (L) level enables data inputs 
DOt, D011, D21, 031. Any change on the data input will 


be reflected at the outputs while the clock is low. The 
Outputs are latched on the positive transition of the clock. 
While the clock is in the high state, a change in the infor- 
mation present at the data inputs will not affect the out- 
put information. 


TRUTH TABLE 


H L DOO be . ithe typ/pkg (No Load) 
t L D01 pd“: yp 
9 H Q0, 


@ = Don’t Care 


POSITIVE LOGIC 


Select 9 


\y 


JUIN OU 


U 


vl 


031 10 


NEGATIVE LOGIC 


Ss 
¥ 


Ol 


t 


IL 


C 


if 


L 


Clock 7 


Vec”™ Pin 16 
Vee = Pins 


See Genera! Information section for packaging. 
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ELECTRICAL CHARACTERISTICS Select 9 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications De 
shown in the test table, after thermal 
equilibrium has been established. The 













001 5 





circuit is in a test socket or mounted on a L SUFFIX 
printed circuit board and transverse air = o104 a CERAMIC PACKAGE 
flow greater than 500 linear fpm is CASE 620 
maintained. Outputs are terminated Stes 


through a 50-ohm resistor to -2.0 volts. 


O20 13 








TEST VOLTAGE VALUES 


vie min | Vita min 
0890 | -1.890 _[-1205_| 
P1105 








O21 12 





030 11 


-1.47 


o 


0810 | -1.850_| 


NTN 


e 
g 























VOLTAGE APPLIED TO PINS LISTED BELOW: 


| Vin min | min 
Power Supply Orain Current 




















Beit 
—— Sse aN AT al 
Logic “1” -0.890 | -0.960 ~-0.810 | -0.890 | -0.700 Vde 7 8 
Output Voltage -0.890 | -0.960 -0.810 | -0.890 | -0.7 Vde 7 8 
Logic “’0’’ -1.675 | -1.850 -1.650 | -1.825 7 8 
Output Voltage -1.675 | -1.850 -1.650 | -1.825 7 8 
Threshold Voltage -0.980 7 8 
Logic “0” 7 8 
Threshold Voltage 7 8 





Switching Times 
Propagation Delay 
Data Input 


|+0.31 Vde | Pulse in | Puise Out | -3.2 Vde| +2.0 Vde| 


+1.11 Vde 









Clock input 


Select Input 





Setup Time 
Data Input 
Select Input 

Hold Time 
Data tnput 
Select Input 

Rise Time 
(20 to 80%) 

Fall Time 

(2020 8%). 


*Vitmin applied to each input pin, one at a time. 


(panuijuod) E7 LOLOW 


LOL-E 


“ELECTRICAL CHARACTERISTICS ~~... 

















Each MECL 10,000 series circuit has been 





1 ao 
designed to meet the dc specifications gone 
shown in the test table, after thermal 
equilibrium has been established. The is 
Circuit is in a test socket or mounted on a 
printed circuit board and transverse air sea =o P SUFFIX 
flow greater than 500 linear fpm_ is PLASTIC PACKAGE 
CASE 648 


maintained. Outputs are terminated p13 
through a 50-ohm resistor to -2.0 volts. 


020 13 






TEST VOLTAGE VALUES 


O21 12 
















een @ Test 
030 11 Temperature VIL min 
-30°C -0.890 -1.890 








-1.47 


0.810 
=| 


VOLTAGE APPLIED TO PINS LISTED BELOW: 









“ip 
8 








Cf mae Te Laan ae 
eS a 


Logic ‘1° is 060 | -0.890 | -0.960 -0.810 | -0.890 
Output Voltage 1.060 | -0.890 | -0.960 -0.810 | -0.890 
Logic ‘‘0’’ , Vo -1.890 | -1.675 | -1.850 -1.650 | -1.825 
Output Voltage -1.890 | -1.675 | -1.850 -1.650 | -1.825 
Logic “1” VOHA 1.080 -0.910 
Threshold Voltage 1.080 -0.910 
Logic “o"' VOLA 
Threshold Voltage 
Switching Times 


Propagation Delay 
Dats Input 














.700 


.700 ¥ 





i | 
Oe 


16 
16 










+1.11 Vde 








Clock tnput 







Select Input 









Setup Time 
Data input 
Select Input 

Hold Time 
Date Input 
Select Input 

Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 
















*Vitmin applied to each input pin, one at a time. 


(panuljuod) 7 LOLOW 


MC 10173 (continued) 


SWITCHING TIMES TEST CIRCUIT 


t+ =t-=2.0ns 
(20% to 80%) 
frog 88 shown on waveforms. 


50-ohm termination -to ground to- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
cosxial cable. Wire length should be 
< 1/4 inch from TPj, to input pin 
and TPoy; to output pin. 


-Unused outputs are connected to 
50-ohm resistor to ground. 
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MC 10173 (continued) 
{ 


L 


WAVEFORMS @ 25°C 


DATA TO OUTPUT WITH CLOCK AT Vii 


DATA 50% 


ftog = 1.0MHz '5+1+ 


OUTPUT 


CLOCK TO OUTPUT 


frog = 1.0 MHz 


trog = 8.0 MHz 


OUTPUT 


NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the input (D) or (S). 

-thoig is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
rernain unchanged at the deta input (D) or (S). 
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DUAL 4 TO 1 MULTIPLEXER 


MECL 10,000 series 





MC10174 









Pp = 305 mW typ/pkg (No Load) 
tog = 3.5 ns typ (Data to output) 








Enable 140 





TRUTH TABLE 


Vcco1=Pin1 
Vcc2 = Pin 16 
Vege =Pin8 








@ = Don’t Care 


See General information section for pack aging. 
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ENABLE ADDRESS INPUTS | OUTPUTS 


The MC10174 is a high speed dual channet 
multiplexer with output enable capability. The 
select inputs determine one of four active data» 
inputs for each multiplexer. An output enable 
forces both outputs low when in the high state. 
The enable is also useful in wire-ORing several: 
multiplexers to achieve additional channel capa 
bility. Delay from data input to output is typi+ 
cally 3.5 nanoseconds. 












LLZL-€ 


a A) 


Ce ee ee Pee ee an 


ON We nee mas eee yy i ie mmm or ecient, sete gare mot 


ELECTRICAL CHARACTERISTICS °~’ 


Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established in an ambient temper- x1 


xo 


















ature of 25°C, while the circuit is in a test 
socket or mounted on a printed circuit x2 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are x3 


terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 





ul 


only one input, or for one set of input con- A 
ditions. Other inputs tested in the same 
manner. B 
Enable L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


YO 130 







TEST VOLTAGE VALUES 
Viwia min | VILA max 
(Vcc) 
Gnd 






@Test 
Temperature 


a0 | 1890-1208 “1800 
0810 so [ 
[=r895_[=1035[-1440— 







b| 
8 






VIH max VIHA min Vita max 
Logic 1” 
Output Voltage 
Logic ‘‘0’’ 
Output Voltage 


Logic "1°" 

Threshold Voltage 
Logic ‘‘0"’ 

Threshold Voltage 


Switching Times 


(50 2 Load) 
Propagation Delay 







i al 







— = — 
wou! il 






Rise Time 
(20% to 80%) 
Fall Time 
{20% to 80%) 











(Panuluod) P/ LOLOW. 


MC10174 (continued) cht 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Voc1 ™ Ycc2 
+2.0 Vdc 


ies 


Input 


Pulse Generator 


Input Pulse 
t+ =t-=2.0+ 0.218 
(20 to 80%) 


| — 


50-ohm termination to ground to- 
cated in each scope channel input. 


Ail input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TPj, to input Vee = -3.2 Vde 
pin and TPoyt to Output pin. 


Unused output connected to a 
50-ohm resistor to ground. 


PROPAGATION DELAY 
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QUINT LATCH 


MCI1O1I75 





The MC10175 is a high speed, low power quint latch. 
‘Jt features five D type latches with common reset and a 
common two-input clock. Data is transferred on the nega- 
‘tive edge of the clock and latched on the positive edge. 
“The two clock inputs are ““OR’’ed together. Propagation 
delays are typically 2.5 nanoseconds from each data input 
‘to the output. 7 
"Any change on the data input will be reflected at the 
outputs while the clock is low: The outputs are latched 
‘on the positive transition of the clock. While the clock 


POSITIVE LOGIC 


PC re Ny Baty ceaeiteir! St_sex. yeah 


ene re as 


ns CW Ae pe MG Acoint wine S 


“See General information section for packaging and maximum ratings. 


MECL 10,000 series 


is in the high state, a change in the information present 
at the data inputs will not affect the output information. 
The reset input is enabled only when the clock is in the 
high state. 


The MC 10175 allows storage of five bits of information, 
and -it is useful in temporary storage applications in high 
speed central processors, accumulators, register files, digital 
communication systems, instrumentation, and test equip- 
ment. 


NEGATIVE LOGIC 


Voc1= Pint 
Vcc2= Pin 16 
Vee =Pin8 


PD = 400 mW typ/pkg (No Load) 
tpg = 2.5 nstvp (Data to Output) 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 






















are terminated through a 50-ohm resistor L SUFFIX 
to -2.0 volts. Test procedures are shown CERAMIC PACKAGE 
only for selected inputs and outputs. CASE 620 


Other inputs and outputs are tested in a 
similar manner. 












TEST VOLTAGE VALUES 
















@ Test 

-30° 1890 | -1205 | -1500 | 52 | 

+25°c =| -0810 | -1.850 | -1.105 | -1475 | -52 | 
ee Ee ee ee 





Pi MC 10175L Test Limits 
in 


Under {| __-30°C_ | east - 


| Max | Min | | Max | Min | 

Lean ae es 

fe) Ee fi 
a Re eae ee 


mon 
-0.810 | -0.890 | -0.700 Vdc 10 


VOLTAGE APPLIED TO PINS LISTED BELOW: 






ie 


Power Supply Drain Current 


Input Current 


Input Leakage Current 
VOH 


6 
7 





<~_— 
ond 
[=] 


-_ 
meh 








Logic 1" 
Output Voltage 

Logic ‘‘0’’ 
Output Voltage 

Logic ‘1°’ VOHA 
Threshold Voltage 


Logic ‘’0"’ VOLA 
Threshold Voltage 


Switching Times 


-1.060 | -0.890 | -0.960 
-1.060 | -0.890 | -0.960 
-1.890 | -1.675 | -1.850 
-1.890 | -1.675 | -1.850 





-1.650 | -1.825 Vdc 
-1.650 } -1.825 Vde 
-0.910 Vdc 
-0.910 Vde 
-1.630 Vde 
-1.630 Vdc 













1,16 


7 6,10 14 8 1,16 
7 6,10 
6,7 10 : 
@ individually test each input; apply Vit min to pin under test. 


@ Output tatched to high logic state prior to test. : - 


Data Input 















Clock Input 


Reset Input 


Setup Time 









Hold Time 
Rise Time (20 to 80%) 14 
Fall Time (20 to 80%) 14 





nw 
~~ 
= ab 
2 
-- 


Te 
‘ 
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MC 10175 (continued) 


SWITCHING TIME TEST CIRCUIT 


Data Input 


TPin 


PRF = 1.0 MHz 
tt =t-= 2.0 ns 
(20% to 80%) 

VoL = 0.31 V 
VoH= 1.11 V 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj, to input pin 
and TPoyt to Output pin. 
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MC 10175 (continued) 


VOLTAGE WAVEFORMS 


RESET INPUT 


OUTPUT 


CLOCK INPUT 
DATA INPUT 


€10+14+ 


OUTPUT 
OUTPUT 


NOTE: 


tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 

thoiq is the minimum time after the positive 
transition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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HEX “’D” MASTER-SLAVE MECL 10,000 series 
FLIP-FLOP 





MC10176 


The MC10176 contains six high-speed, mas- 
ter slave type ‘‘D”’ flip-flops. Clocking is com- 
mon to all six flip-flops. Data is entered into 
the master when the clock is low. Master to 
slave data transfer takes place on the positive- 
going Clock transition. Thus, outputs may 
change only on a postive-going Clock transition. 
A change in the information present at the data 
(D) input will not affect the output informa- 
tion any other time due to the master-slave 
construction of this device. 







Pp = 460 mW typ/pkg (No Load) 
froggte 150 MHz (typ) 













CLOCKED TRUTH TABLE 





@ = Don’t Care 







*A clock H is a clock transition 
from a low to a high state. 









| Clock 9 





‘Sep Genera! Informetion section for packaging. 
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ELECTRICAL CHARACTERISTICS 


L SUFFIX 
Each MECL 10,000 series circuit has been CERAMIC PACKAGE 
designed to meet the dc_ specifications a CASE 620 


shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 













TEST VOLTAGE VALUES 


13 Q3 





Outputs are terminated through a 50-0hm @Tost 

resistor to -2.0 volts. Test procedures are Temperature Vinx | Viumin | VinAmin VILA max vee 
shown for only one data input, and the wor 

tlock input, and for one output. Other in- -30°C -1.890 | 4.205 | -1500 | -52 | 
puts and outputs tested in the same manner. re +25°C | -0810 [ -1.850 | -1.105 | -1.475 | -5.2 | 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 






~ 


<€ 
< oa 

















Logic ‘’1" Vde 
Output Voltage Vde 
Logic “9” Vde 
Output Voltage Vde 


Logic “"Q” 
Threshold Voltage 


Vde 
Vde 
Vde 
Vde 
- +1.11 Vde | +0.31 Vde 


t 
a 


2 +2.0 
Vde 





Switching Times 
Clock Input 


Propagation Delay 1,16 







Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


en sXe oe si 6. tah fees ik : Sx der Ree mee set . oo dalesse 32 : ar . 
t Output level to be measured after 8 clock pulse has been applied to C input (pin 9) | ViH max 
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MC10176 (continued) 


‘ 


are. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 


Input Pulse 
tt = t-= 2.0+0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TPoyz to Output pin. 


Unused outputs are tied to a 50- 
ohm resistor to ground. 


Veg = -3.2 Vde 


PROPAGATION DELAY 
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tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information 
must be present at the data input (D). 


thola is the minimum time after the positive tran- 


sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). Note that 


thoig May be a negative number. 





TRIPLE MECL TO 
NMOS TRANSLATOR 


MC10177 





kis ad 


MECL 10,000 series 


Advance Information 


Max Load: 350 pF 
Pp = 1.0 W typ/pkg @ 5.0 MHz 


Operating Rate: 5.0 MHz typ. 
(all 3 translators in use simultaneously) 


INPUT: MECL 10,000 (differential) 


OUTPUT: NMOS +0.5 V VOLmax 
+3.0V VoHmin’ 


“May be raised by increasing Vss-. 


POSITIVE LOGIC 





t 
The MC10177 consists of three MECL to MOS transla} 
tors which convert MECL 10,000 logic levels to NM 
levels. It is designed for use in N-channel memory systems 
as a Read/Write, Data/Address driver. It may also be used 
as a high fanout (30) MECL to TTL translator, or in other 
applications requiring the capability to drive high capaci: 
tive loads. A separate lead from each of the three transla: 


tors is brought out of the package. These leads may be 


connected to Vsg or to an external capacitor (0.01 td 
0.05 uF to ground), for waveform improvement, and shor 

circuit protection. When connection is made to an external 
capacitor, Vss line fluctuations due to transient currentd 
are also reduced. 


NEGATIVE LOGIC 


Vcc = Gnd= Pins 1,16 
Vee = Pin 8 = -§.2 Vdc +5% 
Vsg = Pin 9 (+5.0 Vde or +6.0 Vdc + 10%) 





This is advance information end specifications are subject to change without notice. nj 


See General information section of packaging. 
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ELECTRICAL CHARACTERISTICS 
' Each MECL 10,000 series circuit has been 


HER RL Ferree Mlle + emma ee L mee em Heme OMe eT: ete eee Seneca Sg 
were ee eee Meee ae seep oe canes 





designed to meet the dc specifications es Vis a 
in the test table, after thermal equi- 
shown in the test table eq tesa 


librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 






TEST VOLTAGE/CURRENT oe 














In general test procedures are shown for 





: @ Test 
only one input and one output. The other Temperature 
inputs and outputs are tested in a similar -30°c 
manner. 4686 












MC 10177L Test Limits 


Vitmax Vitmin 


Cc 
a2 > 
ag 

2 

3d 
als 
3 

+ 

8 

3d 


Power Supply Drain 


Negative 
Positive Output Low 
Output High 


Input Current : 


3 
> 
& 





—_ 









gpa 
o 

r 

> 

a 

a 


a ee 
Me re a ae 
a ee SE 










input Leakage Current 


a 
a 


Logic ‘‘1’’ Output Voltage 


Logic ‘’0’’ Output Voltage 
Logic *’1” Threshold Voltage VOHA 


Logic “0” Threshold Voltage VoLA ee 










<<i¢cc¢ 
aa/sa 
a ata 


<< > 
Eg o 


€é¢ 
& & 







Output ShortCircuit Current 


















| mAdc 
Switching Times 6.0 ns 11,13 3,5,7 1,16 
(350 pF Load) ie 
Propagation Delay 15 
1§ 
Rise Time 12 14 
(10% to 90%) 
Fall Time 12 14 
(10% to 90%) 





Supply Source Current 
(@ 5.0 MHz) 
(350 pF Load) 






ee ee eee 








#See test circuit. 
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MC10177 (continued) 


SWITCHING TIME TEST CIRCUIT 


Vcc = Gnd Vss= +6.0 Vde 


Pulse 
Generators 


Input Pulse 
tt =t-=2.0+0.2ns 
(20% to 80%) 


PRF = 5.0 MHz 
Duty Cycle = 50% 


50-ohm termination to ground lo- 
cated in each scope channel input, 
and 50-ohm termination to ground 
on each unmonitored input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TPj, to input Vee = -5.2 Vde 
pin and TPoyz to Output pin. 


SWITCHING WAVEFORMS @ 25°C 


Switching times are measured after the device under test 
reaches a stabilized temperature (air flow > 500 Ifpm) 


Y oats 0.890 V 
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BINARY COUNTER MECL 10,000 series 


MCIO1I78 





Advance Information 


The MC10178 is a four-bit counter capable of divide- 
by-two, divide-by-four, divide-by-eight or a divide-by- 
sixteen function. 

Clock inputs trigger on the positive going edgeof the 
clock pulse. Set and Reset inputs override the clock, 
allowing asynchronous ‘‘set’’ or ‘‘clear’’. Individual Set 
and common Reset inputs are provided, as well as com- 
plementary outputs for the first and fourth bits. True 
Outputs are available at all bits. 







Pp = 370 mW typ/pkg (No Load) 
froggie 150 MHz (typ) 









TRUTH TABLE 


|R | so{ si{s2] s3{c1] c2} ao] atj a2] a3, 
It L L L 














reerrrrrrrrrrrrreierer re 
Preererererrrrrrrerrriererowcr 
FPrerrrrrrrrerererericrrerce 









L 
L H 

L L 

L L 

L L LcycTecte 

L L H}LT ULI L 

L L clHy> cle 

L L H}HIitT ec 

L L cy}e] HL 

L L H|LC] HEL 

L L LTH] HEL 

L L H|H] HI L 

L L ie ee ee | 

L L H/}oecle{H Vec1 = Pint 
L L L | HILLY aH Vcec2 = Pin 16 
L L H/|H{i ct] #H Veg = Pin8 
L L L}|c]HI#H 

L L H}| ut] HI H 

L L L}|HI HTH 

L L H | HI] HI H 


@ = Don’t Care 

ce SIH Clock transition from Vj, to Viyy 
Vit may be applied to-C1 or C2 or both 

for same effect. 







: 12 
Clock 10 







10 
Clock 20 





This Is advance information on a new introduction and specifications are subject to change without notice. 


Ses Generali !nformation section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc_ specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 





greater than 500 linear fom is maintained. L SUFFIX 
Outputs are terminated through a 50o0hm CERAMIC PACKAGE 
resistor to -2.0 volts. Test procedures are | | | CASE 620 


shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 









TEST VOLTAGE VALUES 










Temperature |Virimax | Vitmin [VinaminVivamex| VEE 
-ec {-0.890 [-1490 | -1.205 |-1.500 | 52 
asec [-0.810 | -1.850 | -1.105 | -1475 | 52 
rasec_[-0.700 | -1.825 | -1.035 | -1440 | 52 







Pin MC10178L Test Limits TEST VOLTAGE APPLIED TO 
Under|____ 30°C | tse tt PINS LISTED BELOW: (Vee) 
Test | Min [Max | Min | Typ | Mex | Min | Mex | Vitimex| Vitmin |ViHAmin[YiLAmex| Vee | Gnd 
| Power Supply Drain Current | te =| 8 | | | OT 8s | - T -  mace | oo -  -  8 e 


Input Current linH 245 
220 
410 

lin = 


Logic ‘1°’ Output Voltage VOH -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 

-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 Vde 
Logic ‘’0’’ Output Voltage VOL -1.890 | -1.675 | -1.850 -1.650 Vde 
-1.890 | -1.675 | -1.850 -1.650 Vde 


Logic ‘'1’’ Threshold Voltage -0.980 
Pulse In jPulse Out 
n 12 








eeee 





CO oO 

















Logic ‘’0’’ Threshold Voltage 


<<cc 

aaa 

ana 
eae|a2e|-- 


Switching Times 
Clock Input* * 














an 


. 112+15+ 















Propagation Delay t42-13- 
t12+4- 
12-3+ 

Rise Time (20 to 80%) t15+ 





Fall Time (20 to 80%) 
Set Input 
Reset Input 






- 
+ 
ooh 
a 

+ 





Counting Frequency 


* Individually test each input applying Vj, to input under test. 
ee) a ates ME ie aoe . 


a cat - . -- bee tees 
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MC 10178 (continued) 


i 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 





Vcec1 = Voc2= +2.0 Vde 


TP 


Input vA in 


Pulse Generator 


Input Pulse 
tt = t1-= 2.0+0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. VEE = -3.2 Vde 


All input and output cables to the Unused But are tied to a 50- 
scope are equal lengths of 50-ohm ohm resistor to ground. 

coaxial cable. Wire length should 

be < 1/4 inch from TPj, to input 


pin and TPout to output pin. 


PROPAGATION DELAY 


tt 
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— 
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MECL 10,000 series 





LOOK-AHEAD CARRY 
BLOCK 





MC10179 


The MC10179 device has 12 low power gates 
internally connected to perform the look-ahead 
carry function. This device has high Z input 
pulldown resistors and open emitter outpu 
This device has applications in fast look-ahead: 
adders such as with the MC10181. It can be. 
used also as a boolean function generator. : 








Pp = 300 mW typ/pkg (No Load) 
tod = 3.0 ns typ (Carry, Propagate) 
4.0 ns typ (Generate) 







POSITIVE LOGIC 






Pg =PO0+P1+P2+P3 Vec1 =Pin1 
Gg = (GO + P1 + P2 + P3) (G1 + P2+ P3) (G2 +P3) G3 Vec2 = Pin 16 







Cn+4 = (Cy + PO +P1 + P2 + P3) (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 
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ECECTRICAL CHARACTERISTICS Seats eeginees': oe cae a eee sce Tees aioe se eeuaaes dedi weet aees | Lo Mecaeate Ger ee Pea yee a _ 
Each.MECL 10,000 series device has been : ‘ : 
designed to meet the dc specifications 

shown in the test table, after thermal equi- 
fibrium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 





only for selected inputs and outputs. Other CE tse 
inputs and outputs are tested in a similar eee es 


manner. 






TEST VOLTAGE VALUES 













@ Test 
Temperature 


-30°C 
+25°C 
+85°C 





~ MIC10179L Test Limits 





Power Supply Drain Current 


Input Current 


if 
i 
a 


1,16 



















Logic ‘1’ Output Voltage 
Logic “0 Output Voltage [| Vo | 


Logic ‘1°’ 
Threshold Voltage 





1,16 






Logic ‘*O" 1,16 


Threshold Voltage 





Switching Times 
(60 2 Loed) 
Propagation Delay 


















Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


4,7 


MAMA ARP®NNAMAWYW 
DO HRAPMANNAAWY 
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ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series device has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
Circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 50-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 


















saute ndoutoue texted 4 imil P SUFFIX 
abe Outputs are tested in a similar pi KericekcAGe 
, CASE 648 


TEST VOLTAGE VALUES 


[Vimax | Vit min | Vinamin | Vita mex | VEE | 
[0.800 | -1890 | -1.205 | -1500 | -52 | 
P-0810 | -1950 | -1.105 | -1475 | 52 | 
| -0.700 | -1825 | -1.035 | -1.440 | -5.2 | 


@ Test 
Temperature 






Power Supply Drain Current 


Input Current 












Logic ‘’t’’ Output Voltage 
Logic ‘’O’’ Output Voltage 


Logic ‘‘1’’ 
Threshold Voltage 













Logic ‘‘0” 
Threshold Voltage 


~ Nene } 





Switching Times 
(50 2 Load) 
Propagation Delay 










_ Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


47 


DOD DADA®PMONNADwWW 
MOM ARARPONNAAWYW 
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MC 10179 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


TP; 
Input os 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Pulse 
Generator 


Input Pulse 
tt =t-=2.0+0.2 ns 
(20 to 80%) 


PROPAGATION DELAY 





__ The MC10179 is a high speed, low power, standard 
“MECL complex function that is designed to perform the 
jJook-ahead carry function. This device can be used with 
‘the MC10181 4-bit ALU directly, or with the MC10180 
‘dual arithmetic unit in any computer, instrumentation or 
‘digital communication application requiring high speed 
arithmetic operation on Jong words. 


ve 





Cn+2 
MC10179 


FIGURE 1 — 32-BIT ALU WITH CARRY LOOK-AHEAD 


Vcc1 = Vcec2 = +2.0 Vde 


Veg = -3.2 Vde 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TP out to Output pin. 





When used with the MC10181, the MC10179 performs 
a second order or higher look-ahead. Figure 2 shows a 16- 
bit look-ahead carry arithmetic unit. Second order carry 
is valuable for longer binary words. As an example, addi- 
tion of two 32-bit words is improved from 30 nanoseconds 
with ripple-carry techniques, to 18 nanoseconds with carry 
look-ahead techniques. A block diagram of a 32-bit ALU 
is shown in Figure t. The MC10179 may also be used in 
many other applications. It can, for example, reduce sys- 
tem package count when used to generate functions of 
several variables. 





Add Time = 
18 ns typ 


MC10179 
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4-B1T ARITHMETIC 


mc10181 


LOGIC UNIT 


89 
Y 010 
VY 810 


C) 
ad At 


J 
8 B11 


A 
0 
| PRGA RAGE 
AO BO Al 81A2 82 A3 83 AO 80 Al B1 A2 82 A3 83 
Ca Cn+a Cn Cn+ 4 
M 


mMC10161 G mC10181 
4-B1T ARITHMETIC 4-B1T ARITHMETIC 
LOGIC UNIT LOGIC UNIT 


PO GO Pt G1 P2 G2 P3 G3 


MC 10179 


c 
n CARRY LOOKAHEAD 


Ch+2 C§n+4 


_.. FUGUAE 2 = 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT... 


bene Hee 


O 
B13 
'e B14 

A13 O 
C) A15 

612 O 
O 815 

aie " 


AO 80 Al 81 A2 B82 A3 83 
Cnh+a 


Cr 
M 


MC10181 
4-B1T ARITHMETIC 
LOGIC UNIT 
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MECL 10,000 series 


DUAL 2-BIT 
ADDER/SUBTRACTOR 





MC10180 


The MC10180 is a high speed, low power general-pur- 
pose adder/subtractor. It is designed to be used in special 
purpose adders/subtractors or in high speed multiplier 
arrays. The MC10180 can be used in any piece of equip- 
ment where these operations are necessary. 

Inputs for each adder are Carry-in, operand A, and 
operand B; outputs are Sum, Sum, and Carry-out. The 
common Select inputs serve as:a control line to invert A 
for subtract, and a control line to invert B. The speed 
is very fast, with Carry-in to Carry-out propagation delay 
of 2.2ns and Operand in to Sum or Carry-out propagation 
delay of 4.5 ns. 










Pp = 360 mW typ/pkg (No Load) 
tod (typ) 


AO to SO = 4.5 ns 
AO to Cour = 4.5 ns 













POSITIVE LOGIC NEGATIVE LOGIC 





FUNCTION SELECT TABLE 























yep scne [Sela| seig] Function 
Vege Pin’ 
PH Tw | Se Apso 
Pow Tt | SeAmins8 | 














pe TH | se BminusaA | 





Positive Logic Only Both Positive and Negative Logic 





A'=A@ Seta = AO Seta S= €,, (A‘ B+ A° B) + Ci, (A' B+ A’ BY) 
Cour™ Cin A’ + Cin 8 + A’ B’ 






B= BO Selg = B® Selg 








POSTIVE LOGIC DIAGRAM — 1/2 Of Circuit Shown 





TRUTH TABLE 









Cou 


3rzrIeree|exzrzeeer 
rirerexrrer|zzerrice 
Zerrirrxzeizexruerxrerr 
Prrererszuzcexrezrirer 


Brexerxrrr 
teeexrxrxselzezzrerxrrcrizzrzreirrees z| 
= 





‘Bes General Information section for packeging and maximum ratings information. 
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ELECTRICAL CHARACTERISTICS 





Each MECL 10,000 series has been de- i 

signed to meet the dc specifications shown 2 

in the test table, after thermal equilibrium . 

has been established. The circuit is in a 6 L SUFFIX 

test socket or mounted on a printed circuit id CERAMIC PACKAGE 
board and transverse air flow greater than CASE 620 


500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 





TEST VOLTAGE VALUES 
Volts 






(panui2u0s) O8LOLOW 





‘a @ Test 

‘ Temperature 
-0ec [~-0890 | -1890 [-1205 | -1500_ | 52 
vase [0810 | 1850 | 1108 | 1475 | 52 






+85°C 


GE Di a 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


(Vec) 
Vina min | VILA max Grd 
















52 
8 
3 
= 
y 
»|S 
a 
ae 
+ 
g 
rc 
5 
E 
; 
3 













[Power Supply Drain Curent] te | 8 | - | - | - | 7 P= [= [wae [= P - P - Te yf 
Input Current 4 wAdc 4 8 16 
5 5 
6 6 
7 7 
9 9 
10 10 
11 1 
12 12 
ting [| au | - [ - | 085 | | - | - | - [wre - | + | - {| =- [ 2] 6 | 
Logic "1" VOH -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700] Vdc 7,9 8 16 
Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 { 45,7,9 { { 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 4,7,9 









Logic “0” 5,7,.9 8 16 
Output Voltage 7,9 { 
7,9 
79 








479 







Logic on4 oe 
Threshold Voltage 

Logic ‘‘0"’ VOLA 
Threshold Voltage 


Switching Times 
Propagation Delay 
Operand Input 












Eine 


[Pave Out | -a2v] 20v 














t§+15+ 
6+ 15+ 
t4+15+ 
t4+3+ 
7+15+ 
t9+15+ 
15+ 










Carry-in Input 






W 






Select Input 














Rise Time 
(20 to 80%) 


Fall Time 








t45- 


*individdelty-epply-¥) min #o-@in under test.- 


5 15 8 16 

6 15 

4 15 

4 

7 15 

9 

5 

5 : 


1 mee eee ee wt 


eee Ae where Ore 


C6L-E 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series has been de- 


signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 


r-ouron 





has been established. The circuit is in a eh eae 
test socket or mounted on a printed circuit CASE 648 
board and transverse air flow greater than 


500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. 












TEST VOLTAGE VALUES 


11 






@ Test 
: Temperature 
-30°c [~-0890 | ~-1.890 | -1205 | -1500 | 52 
ae Re ee ee 











Pin | MC 10180P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under Vee! 
Test [Min | Mex | Min | Tve | Mex | Min | Max | Viti max | Vit min | VIHA min | VILA max Gnd 


8 16 
10 . 
11 
‘ 12 


Ptine | auf - | - [| o8 [| - | - [ - [| - |iwrcc fo - FP - [| 8 | 6 | 
Logic “1” Vou -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 | Vdc 7,9 8 16 
Output Voltage -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 { 45.7.9 { { 
-1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 47.9 
Logic “0” VoL -1.890 | -1.675 | -1.850 8 16 
Output Voltage -1.890 | -1.675 | -1.850 \ | 
-1.890 | -1.675 | -1.850 
a : : mas “ae Selina 
Threshold Voltage -1.080 \ 
-1.080 
Logic ‘0’ VOLA -1.655 8 
Threshold Voltage -1.655 | 
-1.655 
| [Pulse Out |-32v] +20V__ 


Switching Times 
15 8 16 
15 
15 
3 
15 






Input Current 


Onan a 


































Propagation Delay 
Operand Input 











5+15+ 
6+ 15+ 


14+15+ 









Carry-in input 


















t4+3+ 
Select Input t7+15+ 
t9+15+ 
Rise Time tq5+ 


(20 to 80%) 
Fall Time 








t15- 


*individually apply Vi_ min to pin under test. 
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MC 10180 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1 = Vcc2 = +2.0 Vde 


os 


Pulse Generator 


Input Pulse 
t+=t-= 2.0ne+ 0.2ns 
(20 to 80%) 


50-ohm termination to ground lo- at Unused outputs 
cated in each scope channel input. L. _— connected to a 
50-ohm resistor 


All input and output cables to the to ground. 


scope ere equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TP, to input 

pin and TP our to output pin. Veg = -3.2 Vde 


PROPAGATION DELAY 
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4-BIT ARITHMETIC LOGIC 
UNIT/FUNCTION GENERATOR 


MECL 10,000 series 





MCIO181 


_ The MC10181 is a high-speed arithmetic logic unit 
capable of performing 16 logic operations and 16 arith- 
metic operations on two four-bit words. Full internal carry 

" is incorporated for ripple through operation. 
Arithmetic logic operations are selected by applying the 
appropriate binary word to the select inputs (SO through 
S3) as indicated in the tables of arithmetic/logic functions. 


POSITIVE LOGIC 


so $1 
AO 


$2 $3 
FO 


Group carry propagate (PG) and carry generate (GG) are 
provided to allow fast operations on very long words using 
a second order look. ahead. The internal carry is enabled by 
applying alow level voltage to the mode control input (M). 

When used with the MC 10179, full-carry look-ahead, as 
a second order look ahead block, the MC10181 provides 
high speed arithmetic operations on very long words. 


NEGATIVE LOGIC 


FO 


Veci1=Pin 1 


FI 


Vec2 = Pin 24 


Fl 


Veg = Pin 12 


F2 


F3 


F2 


F3 


Pb = 600 mW typ/pkg (No Load) 
tog (typ): Al to F = 6.5 ns 
Ch to Cn+4"™ 3.1 ns 


POSITIVE LOGIC 


Arithmetic Operation — 
Mis Low Cy is low 
F 


Logic Functions 
Function Select Mis High C=0.C. 


$3 S2 S1 SO 


F = A plusO 
F =A plus (Ae B) 
F = A plus (A @ B) 
F = Atimes 2 
= (A + B) plus O 
= (A + B) plus (A @ B) 
A plus 8 
A plus (A + B) 
(A + B) plus O 
A minus B minus 1 
(A + B) plus (A @ B) 
A plus (A + 8) 
= minus 1 (two’s complement) 
F = (A @ B) minus 1 
F = (A @ B) minus 1 
F = A minus 1 


F 


F 

F 

F 

F 

F 

F = Logical '’0”’ F 
F=AeB 
F=AeB 
F=A 


rrTLTrTrTrIerPerereee 
Trrwrerrrerrzwrrrerere 
Lier reer ee ee ere 
rerererrirrezrerrir 


See General tnformation section for packaging. 


_- 


Al to Pg 


=6.0ns 


Al to Gg = 4.5 ns 


_ Function Select 
S3 $2 SI 


Liter ticcerr eee 
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NEGATIVE LOGIC 


Arithmetic Operation 
MisLow Cn of LSB must be High | 


so F 


r 
r 
r 


F = A minus 1 
F = A plus (A + B) 
F = A plus (A + B) 
= A times 2 
= (A e B) minus 1 
‘(A eB) olus (A + B) 
A plus B 
A plus (A e B) 
(A © B) minus 1 
A minus B minus 1 
(A ° B) plus (A + B) 
F = (A ¢ B) plusA 
F = minus 1 (two’s complement) 
F = (A +B) plus O 
F = (A + B) plus O 
F=AplusO 


F 
F 
F 
F 
F 
F 
F 
F 


F = Logical °’1”’ 
F=A+86 
F=A+B 

FHA 


TrrIi,SPrePerirgirere 
riIrerrreririreriie 
Irzrzrzgruririurgrairdy. 





MC 101811 (continued) 


‘POSITIVE 
LOGIC DIAGRAM 


Me 
a 
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MC 10181 (continued) 





ELECTRICAL CHARACTERISTICS L SUFFIX 

Each MECL 10,000 series has been de- CERAMIC PACKAGE 

signed to meet the dc specifications shown CASE 623 

in the test table, after thermal equilibrium 

has been established. The circuit is in a P SUFFIX 

test socket or mounted on a printed circuit PLASTIC FACKAGE 
board and transverse air flow greater than SOSe 68? 

500 linear fpm is maintained. Outputs are 








terminated through a 50-ohm resistor to INNS S| 


-2.0 volts. 


Pi MC 10181 Test Limits 
| oe rao’ | CetsCOC*~*~dsC‘é( SC” 
eae a ae | | 


Input Leakage Current liaL 


u_|__> _|-1080]-01e90| -a960[ - | -o@10 |-o.es0] -0 
[=f -2000]-1875[ -1900 [=| -1980 [- 
righ Trreoid Voruse | Vona | > |-1.080| - | -o800[—— | 
[Low Threshold Voitoge | Voral >| - |-vees[ - | — | 


“Test ail input-output combinations according to Function Table. 





ee For threshold level test, apply threshold input level to only one input pin at es time 





AC Switching Character istics 













Character istic 
Propagation Delay aa t-- Ch CnH+4 A0,A1,A2, ap Ts ; 
Rise Time, Fall Time aa it Ch Cn+q | AOA1,A2, ale : 
Propagation Delay F1 1.7] 7.2 | 2.0 7.0 7.5 j 
| | 1.7| 7.2 | 2.0 - 7.5 
1.3] 53 | 1.5 §.3 
F1 10.4 | 3.0 10.8 
bg . ae iy : 
Rise Time, Fall Time 
Propagation Delay tt+, t-- PG $0,S3 1.6 | 7.0 
Rise Time, Fall Time tt, t- PG $0,S3 0.8 | 3.7 
Propagation Delay t++, t-- Gg A0.A2A3.C, 7.4 7.0 77 
Rise Time, Fall Time t+, t- GG A0,A2,A3,C y §.1 5.0 §.3 
Propagation Delay tt+-, t-+ Cn+4 A0,A2,A3,C,} 1.7] 7.3 7.0 7.8 
Rise Time, Fall Time tt, t- Cn+4 AO,A2,A3,Ch } 1.0} 3.1 3.0 3.2 
Propagation Delay t++, t-+ B1 F1 S3, Cry 2.7 
Rise Time, Fall Time t+, t- B1 Fi $3,C, 1.2 
tLogic high level (+1.11 Vdc) applied to pins listed. All other *L Suffix Only 


input pins are left floating or tied to +0.31 Vdc. 
Vec1 = Voc2 = +2.0 Vdc, Veg = -3.2 Vde 











Rise Time, Fall Time 





Propagation Delay 
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MC10181 (continued) 


ELECTRICAL CHARACTERISTICS (continued) 


aa =e 
Propagation Delay t++, t-- ‘ . . 
Rise Time, Fall Time t+, t- 
Propagation Delay tt+, t-- 
Rise Time, Fall Time t+, t- 
Propagation Delay t+-, t-+ 
Rise Time, Fail Time t+, t- 
Propagation Delay 
Rise Time, Fall Time 
Propagation Delay 
Rise Time, Fall Time 


Propagation Delay 

Rise Time, Fall Time 
Propagation Delay 

Rise Time, Fall Time 


t Logic high level (+1.11 Vde) applied to pins listed. All other *L Suffix Only 
input pins are left floating or tied to +0.31 Vdc. 
Vcec1 = Voc2 * +2.0 Vde, Veg = -3.2 Vde 


SWITCHING TIME TEST CIRCUIT ANO WAVEFORMS @ 25°C 


Veci * Voc2 * *2.0 Vac Vout 


PROPAGATION DELAY 


SO $1 S2 §3 
"Fo 


F1 


input . F2 C va TPout 


F3 
Pulse Generator 5 Gog 


Input Pulse 
tte=t-= 2.01 O2ns 
(20 to 80%) 


80-ohm termination to ground to. Unused outputs 

cated in eech scope chennel input. connected to a 
50-ohm resistor 

All input end output cables to the to ground. 

scope ere equal lengths of 50-ohm 

coaxial ceble. Wire tength should 

be < 1/4 inch fram TP), to input A 

pin end TP ou, to output pin. Veg * -3.2 Vie 
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2-BIT ARITHMETIC LOGIC 
UNIT/FUNCTION GENERATOR 


MECL 10,000 series 





MC10182 


, The MC10182 is a high-speed arithmetic logic unit 
capable of performing 4 logic operations and 4 arith- 
metic operations on two 2-bit words. Full interna! carry 
is incorporated for arithmetic operation. 

f Arithmetic logic operations are selected by applying the 
lappropriate binary word to the select inputs (SO and 
'S1) as indicated in the tables of arithmetic/logic functions. 
iGroup carry propagate (PG) and carry generate (GG) are 


‘provided for a second order look ahead carry using the 


i POSITIVE LOGIC 


Advance Information 


MC10179. The internal carry is enabled by applying a low 
level voltage to the mode control input (M). 

The MC10182 provides an alternate to the MC10181 
four-bit ALU for applications not requiring the extended 
functions of the MC10181 or for applications requiring 
a 16-pin package. The MC10182 also differs from the 
MC10181 in that Word A and Word B are treated equally 
for addition and subtraction (A plus B, A minus B, 
B minus A). 


NEGATIVE LOGIC 


Veci = Pin 1 
Vec2™ Pin'16 


Veg = Pins’ 


Pp = 575 mW typ/pkg (No Load) 
toa (typ):AltoF = 7.6 ns 

Ch to Cayg = 2.7 2n8 
Alto Pg = 6.5 ns 

Al to Gg = 5.5ns 

Al to Ch+2 = 7.0 ns 


—— POSITIVE LOGIC . NEGATIVE LOGIC | 


Function Select Logic Function Arithmetic Operation . Logic Function Arithmetic Operation 


fe fasuabvansreqas ence 


S1 so ae 


M is High M is Low M is High M is Low 


F E F 


.F = A plus B plus Carry F = A plus B plus Carry 


F = A plus B plus Carry F = A plus B plus Carry 
F = A plus B pilus Carry F = A plus B plus Carry 
F=A times 2 F= A times 2 





See General information section for packaging end maximum ratings information. 
This is advance information and specifications are subject to change without notice. 
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MC 10182 (continued) 


Se 
“Thee 
LES 





MC 10182 (continued) 


Cn+2/F1 FO Pg GG Cy+2/F1 FO Pg GG C,45/F1 FO Pg Gg Cy+2|F1 FO Pg GG Crh+2 


TRUTH TABLE 


L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 


L bE k LE Lyle Lb Ae 
LLL & AJt HAL 
L LL ALI HAs 
tL tL LH HIH LC AHL 
LL HL LIL HAL 
L LH LF HIJH LHL 
Lt HA LIA LAL 
L & H H HjJH H HEL 
LHL LE LIH ECHL 
L HL L HIJH HHL 
L H AH L HILL tL LH 
L H H H LIt L H H 
L H H H H]JL H AH H 


os 
oO 
u 
i" 
N 
+ 
c 
Oo 
Oo 
1] 
ue 
oO 
uw 
ve 
N 
+ 
c 
Oo 
O 
) 
rd 
Oo 
ve 
iv" 
N 
+ 
c 
O 
ad 
© 
uw 
ve 
2] 
< 
co 
- 
< 
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L 
L 
L 


HLL LE LIWH LE AHL 
H LLL HIH H AL 
H LL HW LIH H LH 
H LL HAH HY LL aH 


H 
L 
H 
H 
H 


HLH L LIH HL AH 
HLH L Hib L LH 
H L HH LIL L HH 
H L H H HiIL H H H 


H 
H 


H H L H H]IH L AHH 
H HHL LIL H H H 
H H H L HIJH L H H 
H H H H LIH L HAH 
H HH H HIH HHA 





These outputs are not normally used during logic operation. 


COC-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 





TEST VOLTAGE VALUES 















printed circuit board and transverse air £ hae A 
flow greater than 500 linear fpm is main- L SUFFIX 309 
tained. Outputs are terminated through a CERAMIC PACKAGE ages 
50-ohm resistor to -2.0 volts. ; CASE 620 ; 








MAC 10182L Test Limits 







Power Supply Drain Current 






4 
iti 


- 
g 


Logic ‘1°’ Output Voltage 







Logic ‘‘0’’ Output Voltage 






Logic ‘'1’’ Threshold Voltage 






Logic ‘‘0’’ Threshold Voltage 











Switching Times 
(50 2 Load) 
Propagation Delay 






@aearan 





> = 
a a 





NONNAN 





~~ oe 
aa 





—- = - a —_ = 
SPaaWW|AGANNHNGE AB ® ®@ aN 






& aw w 





Rise Time 

(20% to 80%) 
Feil Time 
(20% to 80%) 








b 
g 
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MC 10182 (continued) 


Pulse Generator 


50-ohm termination to ground io- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP), to input 
pin and TP out to Output pin. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcec1 = Vec2 = +2.0 Vde 


Vee = -3.2.Vde 


PROPAGATION DELAY 


t+ 
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aia 


Unused outputs 
connected to 8 
50-ohm resistor 
to ground. 


HEX INVERTER/BUFFER MECL 10,000 series 


MC10195 





Advance Information 


The MC10195 is a Hex Buffer Inverter which is built 
using six EXCLUSIVE NOR gates. There is acommon input 
to these gates which when placed low or left open aliows 
them to act as inverters. With the common input connected 
to a high logic level the MC10195 is a hex buffer, useful 
for high fanout clock driving and reducing stub lengths 
on long bus lines. 













TRUTH TABLE 


POSITIVE LOGIC 


Pp = 200 mW typ/pkg (No Load) 
tod = 2.8 ns typ 












Vcc = Pin 1 


1 a). 14 Veco = Pin 16 


Vee =Pin8 


This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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GOc-& 


. oe eyed 
ge ee eam ee ewes ome 


el eth, 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 9 Q 
designed to meet the dc specifications 5 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 6 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a SO0ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 4 


Other inputs and outputs tested in the x 
same manner. 
10 ws 
14 
11 
15 
12 


@ Test 
Temperature 


-30°C 
+25°C 


MC10195L Test Limits 





Power Supply Drain Current | ole 
ni 
Logic ‘1’ Output Voltage | VoH | 
Logic ‘’0’’ Output Voltage | Vor | 


Logic ‘1’’ Threshold Voltage 
Logic ‘0’ Threshold Voltage 
Switching Time 
(50 ohm load) 

Propagation Delay 























Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) . 














L SUFFIX 
CERAMIC PACKAGE 
CASE 620 







TEST VOLTAGE VALUES 


Volts 


Vitmin| VinAmin|ViLAmax 


-1.890 
Ta7s | -52 | 
[raao [52 | 


VOLTAGE APPLIED TO PINS LISTED BELOW: 


Vitmax 
-0.8 


-0.7 


Vcc) 


Visamen | Vez | On 


ia 


| 8 
| 8 
| 8 
[287 
| 8 
-3.2 Vdc} +2.0 Vdc 


10 
11 


id i 
——- 
—_ 
“— 
a 
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MC 10195 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 * Vec2 7 +2.0 Vde 


Input Yi 


Pulse Generator 


Input Pulse 
t+ = t-= 2.0+0.2 ns 
(20 to 80%) 


§0-ohm termination to ground lo- 
ceted in each ecope channel input. 


Unused outputs sre tied to a 50- 
ohm resistor to ground. 


All input end output cables to the 
scope ere equal lengths of 60-ohm 
coexial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TPoyt to Output pin. Veg ™ -3.2 Vde 


PROPAGATION DELAY 


tt ra te 
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HEX “AND” GATE MECL 10,000 series 


MC10197 





Advance Information 


The MC10197 provides a high speed hex AND 
function with strobe capability. Open emitter out- 
puts allow wire ORing. This high density function is 
useful in control, bussing, communications in high 
speed central processors, high speed peripherals, 
digital communications systems, minicomputers, 
and instrumentation. 









TRUTH TABLE 







POSITIVE LOGIC 







Pp = 200 mW typ/pkg (No Load) 
tog = 2.8 ns typ 











Voc1 = Pin 1 
Vec2 = Pin 16 
Vege = Pins 






This Is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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80¢°€ 


ELECTRICAL CHARACTERISTICS 





A 
Each MECL 10,000 series circuit has been 95 a 
designed to meet the dc specifications 5 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 3 
printed circuit board and transverse air flow 6 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 500hm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 7 4 
Other inputs and outputs tested in the 
same manner. 
13 L SUFFIX 
10 CERAMIC PACKAGE 
CASE 620 
1 14 
12 1S 






TEST VOLTAGE VALUES 







@ Test 
ns Toes [veo | ae | vato [ea 






MC10197L Test Limit 
ee Imes VOLTAGE APPLIED TO PINS LISTED BELOW: 


Vitmin| ViHAmin|Vit Amax 


ph 








Logic ‘‘0’' Output Voltage 


Logic '’1'' Threshold Voltage 


Logic ‘0’ Threshold Voltage 


Switching Time 
(50 ohm load) 
Propagation Delay 
























Rise Time 
(20% to 80%) 
Fall Time 

- (20% to 80%) 










NO 
—| 
—_ 
rk 
; a 











(panunuos) “6 LOLOW 


-MC10197 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci1 * Vec2 = +2.0 Vde 


TP, 


Input FA in 


Pulse Generator 


Input Pulse 
t+ = t-=2.0+0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo. 
cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 0.1 uF 
coaxial cable. Wire length should T 

be < 1/4 inch from TPj, to input 

pin and TPoy: to output pin. Veg = -3.2 Vac 


PROPAGATION DELAY 


3-209 


Unused outputs are tied to a 50- 
ohm resistor to ground. 





MECL 10,000 series 


HIGH SPEED DUAL 3-INPUT 
3-OUTPUT “OR” GATE 





MC10210 


The MC10210 is designed to drive up to six 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire “OR”: 
ing of several levels of gating for minimization 
of gate and package count. 

The ability to control three parallel lines with 
minimum propagation delay from a single point 
makes the MC 10210 particularly useful in clock 
distribution applications where minimum elec 
skew is desired. 

The MC10210 is a higher speed version of 
the MC10110. It is a pin-for-pin replacement 
for the device. Three Vcc pins are provided 
and each one should be used. 























POSITIVE LOGIC NEGATIVE LOGIC 







Vcc = Pin 1, 15 
Vec2 7 Pin 16 
Vee = Pin8 








PD = 160 MW typ/pkg (No Load) 

tog = 1.5 ns typ (All Output Loaded) 

Output Rise and Fall Time: (All Outputs Loaded) 
= 1.5 ns typ (20% to 80%) 


CIRCUIT SCHEMATIC 


165 Vcc2 


Vcec1 
ann | 
opt iyp 04 


11a aa 
10a Vcc1 


9 QO 
cs 513 


8 Vee O12 


aw 


See General Information section for packaging. 
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MC10210 (continued) 


‘ELECTRICAL CHARACTERISTICS - 


‘Each MECL 10,000 series circuit has been. L SUFFIX 
designed to meet the dc specifications shown A 2 CERAMIC PACKAGE 
in the test table, after thermal equilibrium 7 4 CASE 620 


hes been established. The circuit is in a 
‘test socket or mounted on a printed circuit 4 
‘Boved and transverse air flow greater than 























* 600 linear fpm is maintained. Outputs are “3 12 TEST VOLTAGE VALUES 
terminated through a 50-ohm resistor to 11 ee 
-2.0 volts. Test procedures are shown for es ct hcalaes iii | ie iia ae | ee | 
only one gate. The other gate is tested in 14 -30°c [ -o.e90 | -1890 [ -1205 | -1500 | 
the same manner. +78 [ann [ eso | [a 
MC102101L Test Limits 
eee ee a were eee 


_ [Power Supply DrainCurrent | ig | 8 | - | - | - | - | 3 J - TP - Tima TO -  P - T t8.16 | 
a ee pee ee SS 


ed ees “1060 | -0.890 | -0.960 -0810 Bs sili eae 

Output Voltage -1,060 | -0.890 “oato | -0.890 | -0.700 a | 1:15.16 

“1.060 | -0.890 | 0.960 -0.810 | -0.890 | -0.700 a_| 1:15.16 

Loge “0” ~1.890 | -1.675 | -1.850 71.650 | -1.825 | -1.615 @ | 1,15,16 

Output Voltege -1.890 -1.675 -1.850 -1.650 -1.825 -1.615 wes 8 1,15,16 

-1.890 | -1.675 | -1.850 -1.650 | -1.825 | -1615 | vac a | 1:15.16 

VOHA 71,080 -0.980 0910 Ve 5 8 | 115,16 

~rnradeaid Vitage 1,080 -0.980 0.910 Vde 6 8 | 1.15.16 

1,080 -0.980 Vide 7 a | 1:16.16 
ps ce Voltage es 


Switching Times 
(50-ohm load) 


Propegation Delsy 































PWN AWN A2AeWWNN 






*indwiduelty test each input using the pin connections shown. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


: or Vcc1 = Vcc2 
Poa) | 
pif Vin +2.0 Vdc Vout 


Coax 
+#1.11 V 


Pulse Generator +0.31 V 





1 Vout 
t 
input Pulse : ‘ 
tt =t- = 1.5 + 0.2 ns } 1 Unused outputs connected to 
(20 to 80%) i a 50-ohm resistor to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 0.1 uF 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coexie! cable. Wire length should 
.. bea < 1/4 inch from TP;, to Input 
pin end TPoyz to Output pin. 





Vee = -3.2 Vde 
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HIGH SPEED DUAL 3-INPUT MECL 10,000 series 
3-OUTPUT “NOR” GATE 





MC10211 


The MC10211 is designed to drive up to six 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire ““OR‘!- 
ing of several levels of gating for minimization 
of gate and package count. . 

The ability to control three parallel lines with 
minimum propagation delay from a single point 
makes the MC 10211 particularly useful in clock 
distribution applications where minimum clock 
skew is desired. : 

















POSITIVE LOGIC NEGATIVE LOGIC 





Pp = 75 MW typ/gate (Outputs Open) 
tod = 1.5 ns typ (All Outputs Loaded) 
Output Rise and Fall Time: (All Outputs Loaded) 

= 1.5 ns typ (20% to 80%) ! 
















Vcoc1= 1, 15 


Vcc2 = 16 
VeE=8 


CIRCUIT SCHEMATIC 


1659 Vcc2 


ai 
Ree at 


BEE 


- E 


8 VEE 





See General Information section for packaging. 
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‘MC10211 (continued) 


ELECTRICAL CHARACTERISTICS 
Each MECL 10.000 series circuit has been 


designed to meet thedc specifications shown L SUFFIX 
in the test table, after thermal equilibrium 3 CERAMIC PACKAGE 
has been established. The circuit is in a CASE 620 


Now 
> 


test socket or mounted on a printed circuit 
board and transverse air flow greater than 12 
500 linear fom is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gate is tested in Temmparature 
the same manner. paste 


+25°C 
P : MC 10211L Test Limits 
Pin 
Under 
Test 











+85°C 
Power Supply Drain Current 


Input Current 

Logic "1" VOH 
Output Voltage 

Logic ‘0’ VOL 
Output Voltage 

“Logic "1" VOHA 
Threshold Voltage 

Logic “0” VOLA 

Threshold Voltage 


Switching Times 
(5Q-ohm load) 
Propagation Delay 


-1.675 i 
-1.675 -1.850 5 . Vde 
-1.675 -1.850 : A -1.615 Vde 


-0.980 : 
-0.980 
Ei eal 
: -1,595 
‘ -1.595 
s 630 -1.595 


WH BWN RHAWUNAN 
~~ 
Oo; 


Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 


*\Individually test each input using the pin connections shown. 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 





Vcc1= Vcc2 
+2.0 Vdc 


Pulse Generator 


Input Pulse 
te=t-= 1.54 0.2ns Unused outputs connected to 
(20 to 80%) a 50-ohm resistor to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Alf input and output cables to the 

stope are equal lengths of 50-ohm 
:7? coaxial cable. Wire length should 
*T, be <1/4 inch from TPj, to input 
‘Tt pin and TPoy¢ to output pin. 
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MECL 10,000 series 


HIGH SPEED DUAL 3-INPUT 
3-OUTPUT OR/NOR GATE 


MC10212 





Advance Information 


The MC10212 is designed to drive up to six. 
transmission lines simultaneously. The multiple 
outputs of this device also allow the wire ‘OR’: 
ing of several levels of gating for minimization ' 
of gate and package count. : 

The ability. to control three parallel lines with 
minimum propagation delay from a single point 
makes the MC10212 particularly useful in clock’ 
distribution applications where minimum clock. 
skew is desired. : 
















POSITIVE LOGIC NEGATIVE LOGIC 












PD =160 mW typ/pkg (No Load) 
tog = 1.5 ns typ (All Outputs Loaded) 

Output Rise and Fall Time: (All Outputs Loaded) 
= 1.5 ns typ (20% to 80%) 






CIRCUIT SCHEMATIC 





This is advance information and specifications are subject to change without notice. 
See General information section for packaging. 


3-214 


GLEE 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet thedc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted.on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gate is tested in 
the same manner. 


Non 


ary 
=-00 












Under 


ME [ min | Max | Min | 
[| Power Supply Drain Current | le Se Se ee 
eS se7 [| - | - | - | 

5.6,7 eae eee Ce 






o 060 | -0.890 | -0.960 
-1.060 | -0.890 | -0.960 


Output Voltage 


+ 
a 
g 
S 
s 


Logic '’1"’ 
Output Voltage 


Logic ‘‘0’ 
VOHA 
















N 


Logic ‘’1"’ 
Threshold Voltage 






Logic ‘’0"’ VOLA 
Threshold Voltage 

Switching Times 
(50-ohm load) 


Propagation Delay 





Rise Time 
(20 to 80%) 





Fall Time 
(20 to 80%) 


WON AWN BAaAWANN robe 


*Individually test each input using the pin connections shown. 





MC10212L Test Limits 





0 
3 
+ 
g 
(-) 
ie) 
(-J 
ie) 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 





TEST VOLTAGE VALUES 


(Volts) 


“0880-1860 [ 1.205 Een 
P=ta26 | -1.035 peer 
T1516] 


- TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 












@ Test 
-ec [70290 [1.500 
ware [0810 fr osta7s_| 
[1.440 


[| Max | Min | Max | ViH max | Vit min | VIHA min | VILA ma 
ee ee aa eee 

aos | = ff ace | 867" | 
a eee 





2 
= 
8 
PY 


-3.2V 










—_—o 
2WN 2BWN BaWWNN 
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MC 10212 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1 = Voc2 
+2.0 Vde 


(— 


Pulse Generator 


Input Pulse 
tt = t- = 2.0+ 0.2 ns 


Unused outputs connected to 
(20 to 80%) 


a 50-ohm resistor to ground. 
Vout 


50-ohm termination to ground 
located in each scope channel 
input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cable. Wire length should Vee = -3.2 Vde 
be < 1/4 inch from TP;, to input 

pin and TPoyz to Output pin. 
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HIGH SPEED TRIPLE 


LINE RECEIVER 


MECL 10,000 series 





MC10216 


POSITIVE LOGIC 


4 
sea Tae 
9 
ieee leek 
12 14 


_“ ® WN 















NEGATIVE LOGIC 







13 15 


The MC10216 is a high speed triple differential 
amplifier designed for use in sensing differential signals 
over long lines. The base bias supply (Vgp) is made 
available at pin 11 to make the device useful as a 
Schmitt trigger, or in other applications where a stable 
reference voitage is necessary. 

Active current sources provide the MC10216 with 
excellent common mode noise rejection. !f any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg (pin 11) to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 













eee 2 4g 
Ves Ves 
Vcci = Pin 1 
Vcc2= Pin 16 






Vege =Pin8 Pb = 100 mW typ/pkg (No Load) 
tog = 1.8 ns typ (Single ended) 


= 1.5 ns typ (Differential) 


CIRCUIT SCHEMATIC 


a 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 





4 2 : 
in the test table, after thermal equilibrium ‘ mi ~ ‘ L SUFFIX 
has been established. The circuit is in a CERAMIC PACKAGE 
: : ; 9 6 CASE 620° 
test socket or mounted on a printed circuit %6 : 


board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one gate. The other gates are tested 
in the same manner. 






TEST VOLTAGE VALUES 
(Volts) 












@ Test 
Temperature 


















mm Pin Oe Te LOR Test Eemits eae ae Te Ta VOLTAGE APPLIED TO PINS BELOW: 
Under ee TS ee | 

[Min | Max Min tow | Yunin | Yamin | Yuame| von vee 
| le | on ae irate oe | mAdc | 
| tin se | HAdc | 














Power Supply Drain Current 


input Current all 
High Output Voltage .700 
.700 
Low Output Voltage -1.890 | -1.675 | -1.850 -1.650 | - 1.825 
-1.890 | -1.675 | -1.850 - 1.650 | -1.825 
High Threshold Voltage VOHA - 1.080 -0.910 
1.080 -0.910 
- 1.630 
- 1.630 
Rise Time 
(20% to 80%) 


Pie te [no 
= 
rare p48 | 
-0.890 


- 1.060 -0.960 
- 1.060 0.890 | -0.960 


ss 
=< 
a 

-0.810 0.890 
| =| caste “ose 








(50-ohm Loed) 
Propagation Delay 











cael | 49.12 | 
| 4 i 
a a 
uAdc 
Faces ia Be IIe 
| 14 | -1.420 | | - | -1.230 
Fall Time : 


os 12 
ae = 
ress ee 

ir ae [1-280 [ize [1180 | vee 
1.0 1.8° 2.5 
1.5 
(20% to 80%) 
Delay is 1.8 ns when inputs are driven single ended. 


Switching Times 
“Delay is 1.5 ns when inputs are driven differentially 
ie sia aod eden A 4 





8 re ee es ene oe. 


(panuijuos) 9LZOLOW. 


r . . 
mare fee ea ee eat 
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“ELECTRICAL CHARACTERISTICS” 


-Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 

“only one gate. The other gates are tested 
in the same manner. 


Power Supply Drain Current sa 
High Output Voltage evou 
Low Output Voltage | You | 


High Threshold Voltage VOHA 
Low Threshold Voltage 


Reference Voltage | Vee | 
Switching Times 
(50-ohm Load) 
Propagation Delay 


Rise Time 

(20% to 80%) 
Fall Time 

(20% to 80%) 


“Delay is 1.5 ns when inputs are driven differentially 
Delay is 1.8 ns when inputs are driven single ended 


4 2 
eT [beast P SUFFIX 
9 6 PLASTIC PACKAGE 





le 
13 15 
nr 


TEST VOLTAGE VALUES 
(Volts) 


ec) 


eae 


an 
= = 


. . 
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MC10216 (continued) 


5) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1 = Yoc2 
+2.0 Vde 


Pulse Generator 


Input pulse 
te =t-=1.5+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TP ou; to output pin. 


PROPAGATION DELAY 


3-220 


Unused outputs connected to 
a 50-ohm resistor to ground. 


One input from each gate must 
be tied to Vag (Pin 11) during testing. 





= 


ety REL COTE. 
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HIGH SPEED DUAL TYPE D 
MASTER-SLAVE FLIP-FLOP 


MECL 10,000 series 





MC10231 



























RS TRUTH TABLE 


N.D. = Not Defined 


CLOCKED TRUTH TABLE 


o = Don't Care 
C=CeE+Ce. 

A clock H is a clock transition 
from a low to a high state. 






POSITIVE LOGIC 


Veci=Pin 1 
Vcc2= Pin 16 
VEE =Pin 8 


Sqe General information section for packaging. 


1. 
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_ The MC10231 is a dual master-slave type D 
flip-flop. Asynchronous Set (S) and Reset (R) 
override Clock(Cc)and Clock Enable (Cg) inputs. 
Each flip-flop may be clocked separately by 
holding the common clock in the low state and 
using the enable inputs for the clocking function. 
If the common clock is to be used to clock the 
flip-flop, the Clock Enable inputs must be in the 
low state. In this case, the enable inputs perform 
the function of controlling the common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will ‘not affect the output information at any 
other time due to master slave construction. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. Output rise-and fall 

times allow high frequency operation over 200 
MHz. = 





_ Pg = 270 mW typ/pkg (No Load) 
fTog = 225 MHz typ 






NEGATIVE LOGIC 


CECE 


ea dae ihe Keene a 

























ELECTRICAL CHARACTERISTICS $1 5 

Each MECL 10,000 series circuit has been D1 7 2 

designed tomeet thedc specifications shown Ce, 6 eS 

in the test table, after thermal equilibrium 3: L SUFFIX 

has been established. The circuit is in a = CERAMIC PACKAGE 
test socket or mounted on a printed circuit R1 4 CASE 620 
board and transverse air flow greater than Cc 9 

500 linear fpm is maintained. Outputs are A213 - 

terminated through a 50-ohm resistor to La _ TEST VOLTAGE VALUES 

-2.0 volts. Test procedures are shown for ee see 

only one input, or for one set of input con- Ce2t! @ Test le Srviamade Io eneaa Vie ean Maa 
ditions. Other inputs tested in the same e219 ® Termperetere «ib atl etl aan 

manner. -30°C - 1.890 | 1.500 | 


+25°C 
+85°C 


pAdc 4 
5 
6 
7 
9 
5 
7 
5 
7 













MC 10231L Test Limits 
+25°C 








| 30° | taste | +82 Pagel 
| Max _| 
za 


< 
a=) 


fe 
o|° 
~~} @ 
pars 
815 
ik 
~ 
,-Y 
~~ 
on 


s 
= 
> 
3 
ry 
x 


Power Supply Drain Current 


Input Current | 


—_ 
—_ 
o 


























' 
© 
g 
ah 
o 


LE Bil 
= ae ee ee 
8 
Logic “1 -0.890| -0.960 -0.810| -0. -0.700 8 fae 
Output Voitage 0.890| -0.960 -0.810| -0.890 | -0.700 8 
Logic “0” - 1.850 -1.650 | - 1.825 8 
Output Voltage - 1.850 - 1.650 | - 1.825 8 
Logic ‘1 -0.910 5 8 
- Threshold Voltage -0.9 7 8 
Logic “0” - 1.630 5 8 
Threshold Voltage - 1.630 7 8 




















Switching Times +1.11 Vde 
Clock Input 


Propagation Delay 


2 8 1,16 
2 
Rise Time (20 to 80%) ; 2 
2 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay 






1542+ 
12+15+ 

1543+ 
t12+14- 














Reset Input 
Propagation Delay 





Toggle Frequency (Max) 


“individually test each input; apply Vit min to_pin-under test. 









te be messured efter a clock pulse has been applied to the Ce input (pin 6) 
ORDA gts Ga BU ar awn ollie iskica eee wie MABen a, unas HSE De ng ay og SO 





TOurput level 


(PEnuiuos) LEZOLOW 


EZCE 


lh el a Lid ote se eebae Tears ow’ 


ELECTRICAL CHARACTERISTICS 
Each MECL 10,000 series circuit has been 















. nee he P SUFFIX 
designed to meet thedc specifications shown is 

; see ea PLASTIC PACKAGE 
in the test table, after thermal equilibrium CASE 648 


has been established. The circuit is in a 
test socket of mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 50-ohm resistor to 
-2.0 volts. Test procedures are shown for 


TEST VOLTAGE VALUES 
(Volts) 

















: P @ Test 
only one input, or for one set of input con- ‘Temperature 
ditions. Other inputs tested in the same -30°C 
manner. +25°C 











+85°C 





+ 
R 

(J 
i) 


Pin 
Under 
Test 


Power Supply Drain Current 


Input Current 
9 
1 
1.060 












tnput Leakage Current lint 45,° 
6,7,9° 
Logic ‘'1’ VOH 2 - 1.060 |-0.890/ -0.960 -0.810 | -0.890 | -0.700 
Output Voltage 2t -1. -0.890; -0.960 -0.810 | -0.890 | -0.700 
-1.850 -1.650 | - 1.825 
- 1.850 -1.650 | - 1.825 














Logic *’0’’ - 1.675 
Output Voltage -1.675 
Logic “1° -0.980 -0.910 
Threshold Voltage -0.980 -0.910 
Logic ‘0” 


Threshold Voltage 


Switching Times 
Clock Input 
Propagation Delay 


+ 
ted 
°o 
< 
a 
tr) 


Rise Time (20 to 80%) 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay 





-—-[f 
-_ 
mt 
o 









t5+2+ 
124+15+ 

1§+34 
(124+14- 











Reset Input 
Propagation Delay 


Setup Time 


EE . 
<<l<<l<<l[<</$$ > 
—-— <<——_—__ <3 





ia) 
°o 
too 
se 
nH 
88 
t=] 





“Individually test each input; apply Vit min to pin under test. 
Vik max 


TOutput level to be measured after:a clock pulse has been applied to the Ce input (pin-6) | | y 
IL min 
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MC 10231 (continued) 


FIGURE 1— TOGGLE FREQUENCY TEST CIRCUIT 


Vin Vcec1 = Vcec2 = +2.0 Vde Vout 
C) () 






Coax 


Clock Input (oF 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to output pin. 


50 


Vee = -3.2 Vde = 


FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Clock Input 
TPin 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TP oy: to Output pin. 


NOTE: 

tsetup is the minimum time before the positive’ 
transition of the clock pulse (C) that information must 
be present at the data input (D). Se 


Q Output 


G Output 


thotd is the minimum time after the positive tran-' 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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HIGH SPEED MECL 10,000 series 


2x 1 BIT ARRAY SUE eee 
BLOCK 


MC10287 





Advance Information 


The MC10287 is a dual high speed iterative multiplier. 
It is designed for use as an array multiplier block. Each 
device is a modified.full adder/subtractor that forms a single- 
bit binary product at each operand input of the adder. 
Internal carry lookahead is employed for high speed 















Pp = 400 mW typ/pkg (No Load) 
tod: (Outputs loaded 1 k&2 to Veg) 
‘CO to C2 1.7 ns typ 


a0 toC2 2.8 operation. 

a0 toSO 2.7 An addition or subtraction is selected by mode controls 
bO to SO 3.1 (MO, M1). The mode controls are buffered such that they 
a0 toS1 3.9 can be grounded or taken to a standard high fogic level 


bO to S1 
MO to S1 


4.4 
8.7 


to accomplish subtraction. When left open or taken to 
a low logic level, MO and M1 cause addition. 
















POSITIVE LOGIC NEGATIVE LOGIC 


Vcc = Pin 16 
VeE= Pins 








30 Oo AO > 


6 
mes <i ~ 6 so= a0 @80@co 
bO Oo : BO [ 
bo’ oO fe AO (B80 © Mo) 
co oO : 

(ii CO (AO © BO @ Mo) 

> 

NEGATIVE LOGIC ft Poo 61 = C0 (a0 @ BO @ Mo) + A0(B0 @ Mo) 


14 M1 
M1 © ee. 
11 
10 
al’ © A1@681@M1 Oo s1=a1@s1@c1 


B1 
sk <i> Pain A1(B1@ M1) 


Heneee BO @ MO) @ 
»= @® 81 © M1) 


Le (BO © MO) (A1 @ 81 © M1) 


This is advance information and specifications are subject to change without notice. 
See General information section for packaging. 
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MC 10287 (continued) 
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ELECTRICAL CHARACTERISTICS: oS | 7 
Each MECL 10,000 series circuit has been 














‘designed to meet the dc specifications L SUFFIX 
‘shown in the test table, after thermal CERAMIC PACKAGE 
equilibrium has been established. The cir- || | CASE GDG 


cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 








TEST VOL TAGE VALUES 














: @ Test 
Geese -20% 
+2s°c | -0.810 rite [vies | er “1.475 a 






| -0.700_| -1.825 | -1.035 | -1.440 ] -5.2 


MC 10287 Test Limits 
Pin VOLTAGE APPLIED TO PINS LISTED BELOW: 
ee oe Under 
ie [wax [win] tye [Mo | min | or | Unit [Viimax [Vitmin]Vinami]Vitamen] VEE 
einen oaceee So me ae el Ss 


| dc 
ace 
‘410 


aegesesr seaeoee neces racace 
“1” Output Vottage ae 


) Py ole ae a i‘ 
S546 


+85°C 








~ _ —_ 
<—i— © | <= © ——-— ©) 











0’ Output Voltage 


1°’ Threshold Voltage 












“0” Threshold Voltage 


HEE 
ot at 
—ai—g | <i on 







Switching Times 
Propagation Delay 
(S0 ohm load) 





t9+15+ 
6-1- 
t4+2- 
tq-1+ 
t11+1- 
t13+1- 
t341+ 
034+15+ 
t14+15+ 




















Riess Time 

(20% to 80%) 
Fall Time 
(20% to 80%) 





t15+ 









tis 





“Apply +0.31 V to all other inputs. 


(Panuinuos) 78ZOLON 


MC 10287 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc = +2.0 Vde 


Pulse Generator 


input Pulse 
tt = t-= 2.0+0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Unused outputs are tied to a 50- 


All input and output cables to the ; 
ohm resistor to ground. 


scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TP, to input 
pin and TPout to Output pin. 


t+ 
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MC 10287 (continued) 


APPLICATION INFORMATION 


? -. The MC10287 is a stand alone fully iterative dual multi- 
pliercell. It is intended for use in parallel multiplier 
arrays where maximum speed is desired. Each cell is a 
modified gated adder/subtractor individually controlled 
by a mode select line. Internal carry lookahead (also 
called anticipated carry) is used to minimize sum and 
carry out delay times. 

_ The mode controls are specifically buffered such that 
they, can be grounded. Normally, MECL 10,000 device 
inputs should not be placed at ground to establish a high 
logic level. However, MO and M1 can be used at ground 
potential for ease of layout in large arrays. 

An array multiplier is defined as a multi-input, multi- 
output combinational logic circuit that forms the product 
of two binary numbers. Binary multiplication can be 
treated in two categories, that is, simple magnitude multi- 
plication and 4-quadrant multiplication (requiring both 
positive and negative numbers). 


MAGNITUDE BINARY MULTIPLICATION 


, Magnitude multiplication consists of the product of 
two binary numbers in which all digits are number bits 
(no sign bit). Magnitude representation then includes only 
positive numbers. 

Thus, for a 4-bit number X the representation is: 


X=x3 x2 X41 xQ 
A 4-bit by 4-bit product becomes: 
Z= Xe Y¥ = (x3 x2 x1 xg) © (v3 v2 ¥1 Vo) 


The product consists of the sum of the single-bit prod- 
ucts formed by this expression. The standard ‘‘parallelo- 


; TABLE 1 — TYPICAL MULTIPLY TIME FOR AN n-BIT BY 
n-BIT BINARY MAGNITUDE ARRAY MULTIPLIER 


Total Multiply Time 
Number of Bits (ns) Package Count 


Z 
16 






eV 


27 26 


x3V2 


Eide f 


gram” matrix of the single-bit products (or summands) 
can be written: 


X3¥0 *2¥0 X1V0 XOVO 
X3V1 X2V1 X1¥1 XOV1. 
X3V2 X2V2 X1¥2 XOV2 
X3Y3 X2V3 X1¥3 XOV3 


27 2% 2 7 #23 «722 «°21~«2Q 

The MC10287 is used in an array summing the single- 
bit products to form the final result. It is observed that 
the arithmetic product of binary digits xj and yj is also the 
logical product (xj times yj = xj AND yj. The AND 
function on the operand inputs of the MC10287 forms the 
single-bit products of the matrix directly and sums them 
internally. For magnitude binary multiplication, the 
MC10287 functions as a dual full adder (MO, M1 are 
both low). 

The partial product array can be summed using a 
number of different techniques. The fastest technique is 
some form of matrix reduction scheme that prevents 
carry propagation until the final level of summation. 
Several of these schemes are discussed in detail in 
Reference 1. 

As an example, if the matrix is rearranged and written 
in a different form: 


XOY3 
X1¥3 X3¥0 X2V0 X1Y0 XOYO 
X2V3 X3Y1 X2V1 *1¥1 XOY1 
X3Y3 X3¥2 X2V2 X1Y¥2 XOY2 


z77 7 72 274 #=+23 #22 «214 ~«29 


FIGURE 1 — 4-BIT BY 4 BIT MAGNITUDE ARRAY MULTIPLIER 


x1V3 x2v1 x2V0 x1V0 *OvO 
X2V2 XOV3 x1¥1 xov1 


24 23 : z2 24 zo 


MC 10287 (continued) 


The summation of the partial products for this con- 
figuration is shown in Figure 1. The number of MC10287’s 
for an n-bit by n-bit array is n(n-1)/2. Note also that the 
least significant product bit (zQ = xgyQ) is formed by an 
individual AND gate (negative logic). 

Table 1 gives package count and typical multiplication 
times for n-bit by n-bit magnitude multiplier arrays. The 
multiply times do not include wiring delays, and the 
package count does not include the gate for the least 
significant product bit. 


FOUR-QUADRANT MULTIPLICATION 

Sign-magnitude and 2’s complement representations 
are commonly used for 4-quadrant multiplication. For 
sign-magnitude representation, the binary word consists of 
a sign bit and magnitude bits which indicate the absolute 
value of the number. For a 4-bit example: 

X= Xs XQ X1 XO 
ForXeY=Z 
Z= Xe V= (xs x2 x1 xQ) © (¥s ¥2 V1 YO) 

An array multiplier for this representation consists of 
an (n-1)-bit by (n-1)-bit magnitude multiplier that pro- 
duces the product of the magnitude bits of X and Y¥ and 
of logic that produces the proper product sign bit 
(Z5 = Xs ® ys). 

2‘s complement representation also includes a sign 
bit which is a negative bit. That is: 


= -X3 X2 X1 XQ 
where x3 is the sign bit. The product of two 4-bit 2’s 
complement numbers becomes: 


Z= Xe Y= (-x3x2x1xQ) © (-v3 v2 Y1 YO) 


The matrix for this expression is: 


-X3¥Y0 *2¥0 *1V¥O *OYO 


-X3Y1 = X2¥1 X1Y¥1 XOY1 
-x3Y2  X2¥2  X1¥2 XOY2 
X3Y3 -X2V3 -X1¥3 ~-XOY3 
27 26 25 24 23 za zy 20 


The product is the. sum of this array of single-bit 
products. However, notice that several summands are nega- 
tive quantities. Therefore, they can not be simply added 
as is the magnitude binary multiplier. The subtraction 
capability of the MC10287 is utilized when considering 
these negative quantities. 

A standard full adder is symbolized as: 


A 


| wen 
“eT 


Ss 


3-230 


in which all inputs are positive quantities. If one input is 
negative (such as B), the outputs Coyz and S must be 
coded such that they can represent the 4 possible output 
conditions. If B.can be a negative one or zero, .the net 
output can then be: 
-1 

0 
+1 
+2 
If Court, whose weight is twice that of S, is assigned r 


positive value and S is a negative value, the above values 
can be represented: 


net output = 


As 


net output = 2¢ Cow, —S 


where: 
-1=0-1 ; 
0=0-0 a 
: a 
+1=2-1 
+2=2-0 ey 


If the truth table is written and logic equations gener: 
ated, the result is a subtractor. That is, a subtractor used 
in place of a full adder produces the proper outputs. The 
symbol for the subtractor is: 


- 


<+— Cin 


-S 


Cour 


Also, if the input variables are multiplied by -1, the 
outputs also are multiplied by -1. Thus, the following 
devices are equivalent: 


-A 


| 
ea : 
Pan in 


-S 


A 


| 
a 
ae 


MC 10287 (continued) 


A basic adder/subtractor can then handle all the varying 
situations that appear in the multiplication matrix. 
If the 2’s complement matrix is rearranged: 


-XOY3 
-X1¥3 -X3Y0 X2YO0 X*1Y0O *QYO 
“X2V3 -X3Y1  -X2Y1 =-X1Y1—=O«XOVT 

X3Y¥3 -X3¥V2 *2Y2 X1¥2 XOY2 
27 26 25 24 23 22 24 20 

The adder/subtractor array for this configuration is 

_ shown in Figure 2. Care must be taken to insure that the 

- proper mode of operation (add or subtract) appears at 
each summing node as a function of the positive and 
negative weighted inputs. 

The summand matrix can be altered different ways to 
speed up the multiplier array. Reference 2 discusses the 
algorithm used with the MC10287 in detail. Also, the 
techniques of Reference 1 also apply to 2’s complement 
arrays using the MC 10287. 

Table 2 gives typical multiply times for 2’s complement 
arrays for n-bit by n-bit multipliers. 


TABLE 2 — TYPICAL MULTIPLY TIME FOR AN n-BiIT BY 
n-BIT 2's COMPLEMENT ARRAY MULTIPLIER 


Total Multiply Time 
Number of Bits (ns) Package Count 





14 
8 
12 
16 ini 


FIGURE 2 — 4-BIT BY 4-BIT 2's COMPLEMENT ARRAY MULTIPLIER 


-*%4V3 


IMPROVED SWITCHING DELAYS. 


The specified ac switching delays are given for output 
loading of 50 2 to -2 volts. With lower output current, 
propagation delays will be improved and decreased multi- 
ply times can result. For output loading of 1 k22 to VEE, 
the following delays are typical. 


Input Output Delay (ns) 
CO C2 1.7 
AO C2 2.8 
AO SO 2.8 
BO SO 3.1 
AO S1 3.9 
BO S1 4.4 
MO $1 8.7 
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*2v1 *2V0 *1V0 xovo 


-*OV3 x1v4 xov1 


o re 


~X3V2 
“*2V3 ~*Qv1 XOV2 


z3 z2 21 zo 


3-231 


MECL 10,000 series 


QUAD OR/NOR GATE 





MC10501 


The MC10501 is a quad 2-input OR/NOR 
gate with one input from each gate common to 
pin 12 in the L package and pin 16 in the F 
package. Input pulldown resistors eliminate the 
need to tie unused inputs to an external supply. 
















POSITIVE LOGIC NEGATIVE LOGIC 





(8) 4 2(6) (8) 4 2 (6) 
5 (9) 5 (9) 
(11) 7 3 (7) (11) 7 3 (7) 
6 (10) 6 (10) 


14 (2) (14)10 14 (2) 
11 (15) 11 (15) 
(1)13 15 (3) (1)13 15 (3) 
(16) 12 9 (13) (16) 12-4 9 (13) 



















Pp = 25 MW typ/gate (No Load) 
tod = 2.0 ns typ 

Output Rise and Fal! Time: 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 









Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 


Numbers in parenthesis denote pin numbers for F package 


(Case 650). 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Voc2 Vout Vout 
+2.0 Vde NOR OR 


i Coax i Coax 
0.1 uF 
e Ga) 


50 


PROPAGATION DELAY 


Input 


(9) 


Pulse Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 


9 
(20 to 80%) Unused outputs 


connected to a 
100-ohm resistor 
to ground. 


pe ae 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
pin and TPoyz to Output PIN. Vout 
is 2:1 attenuated. 





See General Information section for packaging. 
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CEC-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 


Logic ‘’1"° 
Output Voltage 


Logic ''0’’ 
Output Voltage 


Logic ‘1°’ 
Threshold Voltage 


Logic *’0"’ 
Threshold Voltage 


Switching Times 
(100-ohm load) 


Propagation Delay 


Rise Time 

(20 to 80%) 
Fall Time 

(20 to 80%) 


10 


13 
12 


MC10501L Test Limits 


Temperature 
65°C 
+25°C 





TEST VOLTAGE VALUES 


L SUFFIX 


CERAMIC PACKAGE 


CASE 620 





(panuiju0s) LOGOLOW 


vec-€ 


ELECTRICAL CHARACTERISTICS 





Each full temperature range MECL 10,000 ‘ : 

series circuit has been designed to meet the 1 7 

dc specifications shown in the test table, 10 

after thermal equilibrium has been estab- <a > 

lished. The circuit is in a test socket or 

mounted on a printed circuit board and 15 

transverse air flow greater than 500 linear q 3 

fpm is maintained. Outputs are terminated 16 13 

through a 100-ohm resistor to -2.0 volts. F SUFFIX 
Test procedures are shown for only one CERAMIC PACKAGE 
gate. The other gates are tested in the CASE 650 


same manner. 


TEST VOLTAGE VALUES 












@ Test 
Temperature 


-§5°C 
+25°C 








MC10601F Test Limits 










Power Supply Orain Current | 29 | 


: = 


Logic 1" 
Output Voltage 


* 
a) 


<< 









.y 
mn 


<«; 









Logic "0" 
Output Voltage 











Logic “1” 
Threshold Voltage 


> 
wn 








<—— 







Logic ‘‘0" 
Threshold Voltage 


> 
a) 












Switching Times 
(100-ohm load) 


Propagation Delay 


+2.0V 





Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 






> 
-— | 


(panuiuod) LOGOLOIN 


MECL 10,000 series 


QUAD 2-INPUT GATE 





MC10502 


The MC10502 is a quad 2-input NOR gate. 
Input pulldown resistors eliminate the need to 
tie unused inputs to an external supply. 









POSITIVE LOGIC NEGATIVE LOGIC 








4 si (8) J] eR « 
(9) 5 (9) 5 
(10) 6 (10) J ‘5 
(11) (11) 
(14) 10 (14) 
14 14 (2 
(15) =e = (15) as a Po= = 25 mW typ/gate (No Load) 
Gaur Rise and Fall Time: 
(1) (13) (1) 9 (13) = 3.5 ns typ (10% - 90%) 


= 2.0 ns typ (20% - 80%) 


Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
‘t+ =t-=2.0+ 0.2 n8 
(20 to 80%) 


Unused outputs 

connected to a 

100-ohm resistor 
to ground. 


'50-ohm termination to ground lo- VEE 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 

_be <1/4 inch from TP, to input 
Pin and TPoy, to Output PIN. Voue 
is 2:1 attenuated. 





See General Information section for packaging and maximum ratings. 
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9EC-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 


after thermal equilibrium has been estab- s_ _) a? 
lished. The circuit is in a test socket or > 
mounted on a printed circuit board and -_ 
transverse air flow greater than 500 linear z 
fpm is maintained. Outputs are terminated \__ ~) 
through a 100-ohm resistor to -2.0 volts. 1 





Test procedures are shown for only one a ey ae 

gate. The other gates are tested in the 13 9 L SUFFIX 

same manner. CERAMIC PACKAGE 
CASE 620 





TEST VOLTAGE VALUES 










@ Test 
Temperature 








-0.830 


“0720 | -1.850_| 


-0.580 





MC10502L Test Limats 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Vina min_| VILA max 











= 
N) 






Logic °'1" 
Output Voltage 


o 
! 
° 
fe] 
8 









Logic ‘’0"’ 
Output Voltage 


_— — 


ON 

ao 

—_ - 
o 










Logic ‘‘1" 
Threshold Voltage 










= 13 
- 12 
7a 13 


ree a Py 
1,16 
ie 


<«@—o 
<<... 












Logic '’0" 
Threshold Voltage 





<4 o 
— 








Switching Times 
(100-ohm load) 


Propagation Delay 













042+ 15- 
t12-15+ 
142+9+ 
92-9- 
(15+ 













Rise Time 
(20 to BO%) 

F ali Time 

(20 to 80%) . 





(panuiu02) ZOGOLOW 


LEc-€ 


ELECTRICAL CHARACTERISTICS 

Each full temperature range MECL 10,000 . __») >= 
series circuit has been designed: to meet the : 

dc specifications shown in the test table, 1) 
after thermal equilibrium has been estab- WY 

lished. The circuit is in a test socket or a 
mounted on a printed circuit board and 15 

transverse air flow greater than 500 linear 16 eas ee WES 
fpm is maintained. Outputs are terminated 1—— 13 


through a 100-ohm resistor to -2.0 volts. 


Test procedures are shown for only one F SUFFIX 
gate. The other gates are tested in the CERAMIC PACKAGE 
same manner. CASE 650 





TEST VOLTAGE VALUES 












@ Test 
Temperature ViH max Vit min VILA max 
~55°C -1.920 [  -1.255 | -1.810 | -5.2_ | 
+25°C 







+125°C 


MC 10502F Test Limits 
Pin 2D s 
Under | 85°C | tsetse 
Test e 


Cain [Max [Min | Tye [ Max 
= a 
er 
Pest - [os |[- |, 


Egle Fl 
Input Current | 16 
a eres pee 
1.0 2.0 2.9 
1.1 3.3 























Logic ‘1°’ VOH 
Output Voltage 
VOL 


Logic ’'0" 
Output Voltage 











Logic "1" 
Threshold Voltage 














Logic “0” 
Threshold Voitage 












Switching Times 
(100-ohm load) 


Propagation Delay 









Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 







og peg ee 





(panunu0s) ZOGOLOW: 


QUAD 2-INPUT AND GATE MECL 10,000 series 





MC10504 


The MC10504 provides a very useful low power, high 
speed logic AND function. High Z input pulldown resistors 
allow high dc and ac fanouts and eliminate the need to 
tie unused inputs to an external supply. The open emitter 
Outputs allow maximum flexibility in the selection of ter- 
mination techniques and minimize the power requirements 
when driving transmission lines. Open emitter outputs 
also allow wire-ORing capability, which is very useful in 
control, bussing, and communications in high speed central 
processors, high speed peripherals, digital communication 
systems, minicomputers and instrumentation. 






Pp = 35 mW typ/gate (No load) 
tod = 2.7 ns typ 
Output Rise and Fal! Times: 

= 3.5 ns typ (10% - 90%) 

= 2.0 ns typ (20% - 80%) 











POSITIVE LOGIC 
8) 4 
(9) 5 
3 (7) 
ae NEGATIVE LOGIC 
910 eee (8) 4 
(15)11 -_) 2 (6) 
ss ee cee ae (13) (9) 5 
(143 15 (3) (10) co) es (7) 
(11) 7 
Numbers at ends of terminals denote pin numbers for (14) 10 
L package (Case 620). eNia oe) ot (2) 
Numbers in parenthesis denote pin numbers for 
F package (Case 650). (16) 12 9 (13) 
(1) 13 15 (3) 





















SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vec1  Yec2 
To Channel "A" +2.0 Vdc 


PROPAGATION DELAY 


Channel 
“BY 


Pulse Generator 


Input Pulse 
tt =t- = 20+ O.2ns 
(20 to 80%) 


41.11 V (es Vout NAND 
Unused outputs connected to 


0.1 wr 
aE a 100-ohm resistor to ground. 


50-ohm termination to 
ground located in each VeeS -3.2 Vdc 
scope channel input. 

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable. 


Wire length should be < 1/4 inch from TPin to input pin and TPoy, to output pin. 
Vout iS 2:1 attenuated. 





See General Information Section for packaging and maximum ratings. 
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6EC-E 


rs 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- par as 
signed to meet the dc specifications shown 5 

6 

7 


















in the test table, after thermal equilibrium EC SUrrIX 
has been established. The circuit is in a St os CERAMIC EACE AOE 
test socket or mounted on a printed circuit 10 SAS ee2e 
board and transverse air flow greater than <3 > | i 
500 linear fpm is maintained. Outputs are | ___—=——TESTVOLTAGEVALUES) sid 
terminated through a 100-ohm resistor to ee . | f eee NOE TASE vate 
-2.0 volts. Test procedures are shown for = Volts) 
only one gate. The other gates are tested @ Test | Vienax Vinamin | 
ey ieee ree Pema min {Yam 
-55°C | -0.880 


| -0.780 | -1.850 | -1.105 | 
| -0.630 | -1.820 | -1.000_| 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


+25°C 








-1.475 





Pi MC10504L Test Limits 

in 

un, [ese [asc ABB 

| Max | Min | Typ 











Logic ‘1° 
Output Voltage 


= 
_— 
ao 


—— 








Logic id 0 hd 
Output Voltage 


= 
-— 
o 


—_ 






Logic aq ee 
Threshold Voltage 


1,16 







—_ 






~ 
- 
oa 


Logic “QO” 
Threshold Voltage 







+ 
AD 
a |< 
< 


Switching Times* 
(100-ohm load) 
Propagation Delay 







=a 
= 
oa 






Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) 







“Inputs 4, 7, 10, and 13 will behave similarly for ac and |j,}4 values. 
Inputs 5, 6, 11, and 12 will behave similarly for ac and !j,}; values. 


(panunuos) POGOLOIN 


Ovc-£ 


ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to —2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 


same manner. 


Characteristic Symbol 





Input Current linH 450 265 265 uAdc 
a a a Adc 


 — tine | 
VOH 







Logic *'1”’ 
Output Voltage 












Logic “0” 
Output Voltage 











Logic ‘1°’ 
Threshold Voltage 










Logic “90” 
Threshold Voltage 


VOLA 





Switching Times* 
(100-ohm load) 
Propagation Delay 





Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 










WWW 















3c m8 

55. F SUFFIX 

10 CERAMIC PACKAGE 
1 ct / CASE 650 


16 ee a a 13 TEST VOLTAGE VALUES 
1 3 
@ Test 


Temperature 
-55°C -0.880 
+25°C -0.780 

+125°C 


Vv 


-1.475 


MC 10504F Test Limits 
ee 
Pate Vira 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





TT 

none -1.620 | -1.820 | -1.545| Vdc 
: ; 

-0.845 8 Vde 

ea Vdc 


HAH | 


12 45 


= 
cr 
3 
x 


A 


~<— > 
an 


el 
a) 


+2.0V 


~ 
LS) 
> 
a 


*Inputs 1, 8, 11 and 14 will behave similarly for ac and lint Values. 
Inputs 9, 10, 15 and 16 will behave similarly for ac and rae values. 


(panulu0s) POGOL DIN 


MECL 10,000 series 


TRIPLE 2-3-2 INPUT 
OR/NOR GATE 





MC10505 


The MC10505 is a triple 2-3-2 input gate. 
Input pulldown resistors eliminate the need to 
tie unused inputs to an external supply. 






POSITIVE LOGIC NEGATIVE LOGIC 

2 (6) (9) 5 2 (6) 

(13) 9 (13) 9 
(10) 6 (10) 

(14) 10 (14) 10 
(11) 7 (11) 

(15) 11 (15) 11 
ops (1)13 14 (2) 
15 (3) (16)12 15 (3) 








PD = 30 mW typ/gaete (No Load) 





(16) 12 tod = 2-0 ns typ 


Output Rise and Fall Time 
= 3.5 ns typ (10% - 90%) 
= 2.0 ns typ (20% - 80%) 









Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 

Numbers in parenthesis denote pin numbers for F package 
(Case 650). 








SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1 = Voc2 
+2.0 Vdc VoutNOR Vout OR 


PROPAGATION DELAY 
Pulse Generator 


Input Pulse Unused outputs 
tt =t-=2.0+ O.2ns connected to a 
(20 to 80%) 100-ohm resistor 
to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. Vee 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
pin and TPoy, tO OUtpUTPIN. Vout 
is 2:1 attenuated. 





See General Information section for packaging. 
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CHC-E 


. | Logic “1” 
Threshold Voltage 


ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 


series circuit has been designed to meet the ‘ ) i 

dc specifications shown in the test table, i 

after thermal equilibrium has been estab- ss . 

lished. The circuit is in a test socket or — 
1 ’ ’ 11 


mounted on a printed circuit board and 

transverse air flow greater than 500 linear ae ae aE i Surkix 

fpm is maintained. Outputs are terminated V2 15 CERAMIC PACKAGE 
through a 100-ohm resistor to -2.0 volts. CASE 620 

Test procedures are shown for only one 


gate. The other gates are tested in the 
same manner. 
















TEST VOLTAGE VALUES 
(Volts) 





















@ Test 
Tempereture | Vinmax | Vicmin | Viwamin | Vitamex | Vee 
ss% | -0880 | 1920 | -1.206 | 1510 | -s2 
+2§°C -0.780 
+125°C ; 
MC 105051 Test Limits 
ss os ee Ta 
Symibo Tmax | win [ Max] Unt | Viimox | Vitmin | Vitamin | Vitamax | Vee | ra 
Tar [ — | 24] made. eee ais iets! Gea 
265 | - | 265 | nade hee ee 
Pos [| aaae | eae eae A 


Logic ‘1°’ 

Ou om Voltage 
Logic “’ 

aes Voltage 


-0.780 | -0.825 | -0.630 Vde 
~0.780 | -0.825 | -0.630 _Vde 
-1.620 | -1.820 Vde 
-1.620 | -1.820 Vdc 
~0.845 Vde 
-~0.845 Vde 
Vde 
Vde 


| 















Logic "’0"’ 
Threshold Voltage 


Switching Times 
(100-ohm load) 


Propagation Delay 



















Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


(panunucs) GOGOLOW 


Cvc-e 


ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 


series circuit has been designed to meet the ee es 7 
dc specifications shown in the test table, 9 6 
after thermal equilibrium has been estab- 13 

lished. The circuit is in a test socket or — —” 
mounted on a printed circuit board and 15 i 


transverse air flow greater than 500 linear 1 2 
fpm is maintained. Outputs are terminated ae OP Wake 





through a 100-ohm resistor to -2.0 volts. F SUFFIX 
Test procedures are shown for only one. CERAMIC PACKAGE 
gate. The other gates are tested in the CASE 650 


same manner. 





TEST VOLTAGE VALUES 







MC10506F Test Limits 


















: 
© 
F 
é 


Power Supply Drain Current 





lint 


‘eh 


<7 

= 

| 265 | 

ie Ea 
825 | -0.6 

e76 


aa 


Logic 1 VOH -0.880 | -0.930 0.780 | -0. 630 Peel aa 
Output Voltage -0.880 | -0.930 -0.780 | -0. 630 Vde 

Logic “0” VOL -1.920] -1.655] -1.850 -1.620 | -1.820 Vdc eae ee es 
Output Voltage -1.920 | -1.655 | -1.850 -1.620 | -1.820 _Vde 

Logic “1” VOHA -1.100 -0.950 -0.845 Vdc eee 
Threshold Voltage -1.100 -0.950 -0.845 Vde 
Threshold Voltage ~1.600 Vde 






Switching Times 
(100-ohm load) 


Propagation Delay 









Rise Time 
(20 to 80%) 

Fall Time 

(20 to BO%) 













oo 
at aot 
= = 
-_ +, 
Nn 
© 
Ww N 
«a; <-> 
—: | 
“A 
iq 
an Aw AQ~wN 
at 
-———*|f 
Ny 
t 
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(panuiuos) GOGOLOIN 


MECL 10,000 series 


TRIPLE 4-3-3 INPUT GATE 





MC10506 


The MC10506 is a triple 4-3-3 input NOR 


gate. Input pulldown resistors eliminate the need 
to tie unused inputs to an external supply. 























POSITIVE LOGIC NEGATIVE LOGIC 
(8) 4 (8) 4 
9) 5 5 
(9) 3(7) 2 Sis 
(10) 6 (10) 6 
(11) 7 (11) 7 
(13) 9 (13) 9 
6) 
(14) a) em (14) — { PD = 30 mW typ/gate (No Load) 
(15) 11 (15) 11 ‘pa = 2.0.ns typ 
(16) 12 (16) 12 Output Rise and Fall Time 
= 3.5 ns typ (10% - 90%) 
ee >a) mse 1) py as (3) = 2.0 ns typ (20% - 80%) 
(2) 14 (2) 14 


Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 


Numbers in parenthesis denote pin numbers for F package 


(Case 650). 
| 620 | Pint | Pini6 | Ping | 
| 650 | Pins | Pina | Pin 12 | 12 









SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 = Vec2 
50-ohm termination to ground to- +2.0 Vde 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj,7, to input 
Pin and TP oy, to Output PIN. Vour 
is 2:1 attenuated. 


Pulse Generator 


Input Pulse 


PROPAGATION DELAY tt =t-=2.0+ O0.2ns Unused outputs 
(20 to 80%) connected to a 
100-ohm resistor 

to ground. 





See General Information section for pack aging. 


3-244 


GPC-E 


_ series circuit has been designed to meet the 


ELECTRICAL CHARACTERISITCS 
Each full temperature range MECL 10,000 


after thermal equilibrium has been estab- 

lished. The circuit is in a test socket or 

mounted on a printed circuit board and io So: 
transverse air flow greater than 500 linear 14 

fpm is maintained. Outputs are terminated 12 

through a 100-ohm resistor to -2.0 volts. i 3 > P fe 

Test procedures are shown for only one on 

gate. The other gates are tested in the L SUFFIX 
same manner. = ese : 


4 
5 
dc specifications shown in the test table, 6 
7 
9 









TEST VOLTAGE VALUES 






@ Test 
Temperature 
-§5°C 






MC10506L Test Limits 


Pin 
Under | 55°C | tzstc tt 28°C 
Test Vio max Vit min VILA max 


| Min | Mex | Min [Tye | Mex { Min | Max _ 
ee Ee ee 
Los] 4508 | es eS es 
pos | of os TT poeta 










Characteristic 


Power Supply Orain Current 


oe 







Logic ‘1° -1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630} Vdc 
Output Voltage - 1.080 | -0.880| -0.930 -0.780 | -0.825 | -0.630| Vdc 
Logic 0" -1.920 -1.850 -1.620 | -1.820 Vde 
Output Voltage -1.920 -1.850 -1.620 | -1.820 Vde 
Logic "1" VOHA -1.100 -0.950 Vdc 
Threshold Voitage - 1.100 -0.950 Vde 
Logic “0° Ree LA -1.635 - 1.600 
Threshold Voltage -1.635 -1.600 


Switching Times 
3 1.0 ns 


| Tye | 
aaa 
a 










(100-ohm load) 
Propagation Delay 










Rise Time 
(20 to 80%) 


Fal! Time 
(20 to 80%) 









(PanuNuos) 9OGOLOW 


9bC-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 

series Circuit has been designed to meet the 7 

dc specifications shown in the test table, 

after thermal equilibrium has been estab- 

lished. The circuit is in a test socket or ve 

mounted on a printed circuit board and JA J , 
; ; 15 


transverse air flow greater than 500 linear 





fpm is maintained. Outputs are terminated 16 

through a 100-ohm resistor to -2.0 volts. ’ > 3 Z 

Test procedures are shown for only one : F SUFFIX 
gate. The other gates are tested in the CERAMIC PACKAGE 
same manner. CASE 650 








TEST VOLTAGE VALUES 








@ Test 
Temperature 
55% [1820 _ 
vasec | -0720__ | -1.850__ 
rrzs%¢ [-o580 | -1.820_ [4400 5.2 








ro) 
co 
8 
< 
Tr 
3 
3 
= 
c 
: > 
3 
oe 
™ 


a a a 
cave | mint | eat [rae | wwe [oe] ee ome | wae ome] ont | Mees | vin | vinaein | Vinainee | vee 
P - | vet - | fia | - | 24 | mace | 
ed ce 
a 

Output Voltage -0. 720 -0.825 Geao Vdc 
et em 

Output Voltage -1. 620 4 820 


“ Pin MC10506F Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 







= 
fs 






Logic *’ VOHA 7 -1.100 -0.950 -0.845 Vde 
Pefeikold Voltage 6 -1.100 -0.950 -0.845 Vdc 
Logic "0" VOLA 7 -1.635 -1. 
Threshold Voitage 6 -1.635 -1. 


zg 





Vde 
Vdc 
Switching Times. 


(100-ohm load) 
Propagation Delay 















Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 










(panuluod)9QOGOLOW 


MECL 10,000 series 


TRIPLE 2-INPUT EXCLUSIVE 
“OR”/EXCLUSIVE “NOR” 





MC10507 






NEGATIVE LOGIC 





POSITIVE LOGIC 
(8) 4 (8) 2 (6) 
B 2 
(9) 5 3 (7) (9) 5 3 (7) 
(13) 9 11 (15) (13) 9 11 (15) 
(11) 7 10 (14) (11) 7 10 (14) 
(2)14 12 (16) (2) 14 12 (16) 
(3) 15 13 (1) (3) 15—f 13 (1) 


Z=(A@B)+ (A@B) Z=(A@B)+(AeB) 
Y= (A @B)+(A@B) Y= (A e@B)+(Ae@B) 








The MC10507 provides three positive logic 
Exclusive OR and Exclusive NOR functions for 
high speed applications. Input pulldown resistors 
eliminate the need to tie unused inputs to VEE. 











Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 


Numbers in parenthesis denote pin numbers for F package 


(Case 650). 
| 620 | Pina | Pint6 | Pin 
| 650 | ins | Pina | Pin 12 | 















PD = 40 mW typ/gate (No Load) 
tod = 2.5 nstyp 
Output Rise and Fall Times 

= 2.0 nstyp (20% to 80%) 

= 3.5 ns typ (10% to 90%) 









SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcci = Vcc2 
+2.0 Vdc Vout NOR Vout OR 


50-ohm termination to ground lio- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
Pin and TP oy, to Output pin. Vout 
is 2:1 attenuated. tnput Pulse Unused outputs 
tt =t-=2.04 0.2 ns connected to a 
(20 to 80%) 100-ohm resistor 
to ground. 


Pulse Generator 


PROPAGATION DELAY 





See General Information section for packaging. 


3-247 


8bc-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 


4a 
5 

lished. The circuit is in a test socket or ee! a 
5 . : 7 


mounted on a printed circuit board and 
transverse air flow greater than 500 linear 14 ae) a aes 
fpm is maintained. Outputs are terminated 15 13 





through a 100-ohm resistor to -2.0 volts. L SUFFIX 
Test procedures are shown for only one CERAMIC PACKAGE 
CASE 620 


gate. The other gates are tested in the 
same manner. 


TEST VOLTAGE VALUES 


[Minion | Vie min | Vina min | Mica mas | Vee 















@ Test 

Temperature 
sec [-o9e0 | -1920 | -1265 | 1810 | 2 | 
+125 _ | -0.630 | -1820 | -1.000 | -1.400 | -5.2_| 











Power Supply Drain Current 


; MC10507L Test Limits 
Pin 25° TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
taser Pe sae 25°C 
as Yims | min | VIHA min [ wwinnin | Yunmen | ves 


uAdc 8 
pAde 8 


rer] -0.930 a -0.630 Vde 


Input Current 
















Logic "1" VoH 
Output Voltage \ 

Logic *’0’’ VoL -1 ig -1.655 -1.850 -1 ij -1 i. -1.545 Vde 
Output Voltage \ { | 

Logic “1” VOHA 





Threshold Voltage 














TEPER 


Inputs 1.0 2 . ; . 1.0 4.5 ns 
4,9 or 14 


! 
aos 
ee.) 
2 
ea] 
< 
=a 






Logic ‘’0” 
Threshold Voltage 


WONNIWWNNIW WNHN!] OWN ND 
i) 
—s 
<«q— 
Ww 
a 
i) 
_ 
== 
i} 
-_ 
@a— in 
N 
n 
< 
a 
fo) 


Switching Times (100 2 load) 
Propagation Delay 













Corresponding 
Ex-OR/Ex-NOR 






to either Outputs 
Output 
Inputs Corresponding 
5,7, or 15 Ex-OR/Ex-NOR 
to either Outputs 





Output 

















Rise Time Any Input 
















(20 to 80%) Corresponding 
Ex-OR/Ex-NOR 
Fall Time Any Input Outputs 


(20 to 80%) 


*Individually test each input applying Vi yy or Vi_ to input under test. 
**Any Output 


(Panunuos) /OGOLOW 


6VC-E 


ELECTRICAL CHARACTERISITCS 
Each full temperature range MECL 10,000 


series circuit has been designed to meet the a ene 
dc specifications shown in the test table, 9 7 
after thermal equilibrium has been estab- 13 15 
lished. The circuit is in a test socket or 4 ere 1b aa 


mounted on a printed circuit board and 2 16 
transverse air flow greater than 500 linear a) 





fpm is maintained. Outputs are terminated = eile Rie 
through a 100-ohm resistor to -2.0 volts. Cc kee 650 


Test procedures are shown for only one 
gate. The other gates aré tested in the 
. same manner. 









@ Test 
Temperature 
~55°C 
+25°C 





Power Supply Drain Current 








Input Current 






Logic ‘‘1"’ 
Output Voltage 





















Logic *’0"’ 
Output Voltage 


VOL 


Z 
ae 
<«a— o 
NQ 
° 
—_a— 
— 





-1.820 -1.545 Vde 
ry 2 


Corresponding 
Ex-OR/Ex-NOR 
Outputs 






Logic ‘'1" 
Threshold Voltage 









< 
) Oo 
x 
> 
e 
BA 


SNOO 






Logic ‘‘0"’ 
Threshold Voltage 










Switching Times (100 82 load) 
Propagation Delay 


























2,8 or 13 
to either 
Output 


2,8 or 13 



































tnputs Input 


Corresponding 






3,9 or 11 3,9 or 11 Ex-OR/Ex-NOR 
to either Outputs 
Output 



































Rise Time id Any Input ce a 
responding 
(20 to 80%) Ex-OR/Ex-NOR | 
Fall Time Any Input Outputs 


(20 to 80%) 


*Indwidually test each input applying Vj 4,4 or Vig to input under test. 
** Any Output 





(panuiu0s) /OGOLOIW. 


DUAL 4-5-INPUT 
“OR/NOR” GATE 


MECL 10,000 series 












(8) 
(9) 
(10) 
(11) 
(13) 


9 

(14) 10 
14 (2) 

(15) 11 
15 (3) 

(16) 12 

(1)13 


Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 
Numbers 
(Case 650). 


MC10509 


POSITIVE LOGIC 


3 (7) 
2 (6) 


VN © O 8 


Pulse Generator 


Input Pulse 
t+ =t-=2.0+ 0.2 ns 


(20 to 80%) 


(8) 
(9) 
(10) 
(11) 
(13) 





NEGATIVE LOGIC 


3 (7) 
2 (6) 


VN Qo oO & 


(14) 10 


9 
14 (2) 
(15) 11 > 
1 
(16) 12 


(1)13 


oe ees 


50-ohm termination to ground to- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
pin and TPoy, to OUTPUT PIN. Vout 
is 2:1 attenuated. 


See General Information section for packaging. 


in parenthesis denote pin numbers for F package 


vec 


Voc1 = Ycoc2 
+2.0 Vdc Vout NOR Vout OR 


The MC10509 is a dual 4-5 input OR-NOR 
gate which is pin compatible with the MECL II 
MC1660L dual OR-NOR gate. All inputs are 
terminated by a 50 k ohm resistor to VEE 
eliminating the need to tie unused inputs low. 








tog = 2.0 ns typ 
Pb = 30 mW typ/gate (No Load) 
Output Rise and Fall Times 
(10% to 90%) 3.5 ns 
(20% to 80%) 2.0 ns 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


PROPAGATION DELAY 


Unused outputs 


connected 


to a 


100-ohm resistor 


to ground. 





3-250 


LSZ-€ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or. 
mounted on a printed circuit board and 10 
transverse air flow greater than 500 linear 1 
fpm is maintained. Outputs are terminated 12 
through a 100-ohm resistor to -2.0 volts. 13 
Test procedures are shown for only one 
gate. The other gates are tested in the L SUFFIX 
same manner. CERAMIC PACKAGE 
‘CASE 620 


on ow a 
nN 


14 
15 











TEST VOLTAGE VALUES 
(Volts) 


@ Test 

-65°C [oe [1820-1385 [st 
vec [ -0.700 | -1850 | 1.105 | 1.475 
+12ec_[~-0630 | -1820 | -1.000__ | 1.400 






MC 10509L Test Limits 








TEST VOLTAGE APPLIED TO PINS BELOW: 


Pin | tye [ wax | Min | Max | Vinmax | Vitmin | Viwamin | Vitamex | Vee 
a eeoeee Ss 
es ee ee ee weer 

a 


-0. ies -0.825 | -0.630 Vdc 
-0.7 -0.825 } -0.630 Vde 
Vde 
Vde 
Vdc 
Vdc 
Vdc 
Vdc 


High Threshold Voitage VOHA .100 “0.950 
-1.100 -0.950 
Low Threshold Voltage VOLA 2 -1.635 
3 -1.635 


Switching 1 Times 
(100 ohm load) 


Propagation Delay 





















Rise Time 
(20 to 80%) 
Fall Time 

(20 to 80%) 










WN WN WWNHN 


WN WHY WWNAN 
—_ 

° 

, > , w 
Lo) ~ 
«—— ~~ <-—— ~ 
= to) 

N 

oO 
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(panui3u09) GYGOLOW 


CGC-E 


ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 





series circuit has been designed to meet the 9 u 

dc specifications shown in the test table, 10 6 

after thermal equilibrium has been estab- "1 

lished. The circuit is in a test socket or 13 

mounted on a printed circuit board and 14 ; 

transverse air flow greater than 500 Jinear 15 ; 

fpm is maintained. Outputs are terminated 16 

through a 100-ohm resistor to -2.0 volts. 1 

Test procedures are shown for only one 

gate. The other gates are tested in the F SUFFIX 

same manner. CERAMIC PACKAGE 
CASE 650 








TEST VOLTAGE VALUES 
(Volts) 


@ Test 
Temperature ViH max Vit min VIHA min VILA wr max 
ec [Lome] ia] aes De 


+25°C 


{-0720 | -1850 | -1.108 [| -1.475) |. 5.2 
2880 _|_-1820 | _-1900_[|_-1400_]_52 


PAC one kat Linas TEST VOLTAGE APPLIED TO PINS BELOW: 


ae 
[max | win [Tye [Max] min | 
aie ie ee aes 

es slo 


-0.720 | -0.825 | -0.580 Vde 
-0.720 | -0.825 | -0.580 Vde 










a< 
— 


1.080 a -0.930 
1.080 | -0.830 | -0.930 





-1.600 
-1. 


Low Output Voltage 1.920 -1.850 -1.620 | -1.820 Vdc 
-1920 -1.850 -1.620 | -1.820 Vdc 
High Threshold Volteoe VOHA 6 -1.100 -0.950 -0.845 Vdc 
7 -1.100 -0.950 -0.845 Vdc 

7 | = [ese 


Low Threshold Voltage VOLA 


Switching Times 
(100 ohm toad) 


Propagation Detay 









+2.0V 
45 


-3.2V 















Rise Time 
(20 to 80%) 


Fall Time 
(20 to 80%) 










re 
a 
ea 
Bee 


es ae 
a i 
| 


= 
Ls) 





oo 





(panunucs) GOGOLOIN 


TRIPLE LINE RECEIVER 


MECL 10,000 series 





(HIGH COMMON MODE) 


MC10514 





















POSITIVE LOGIC 
(9) 5 3 (7) (9) 5 


La (45) 
Ves 


NEGATIVE LOGIC 


(13) sae Seaak (10) (13) ae ae 

(14) 10 7 (11) (14)10 

(1) 143 15(3) (113 15 (3) 
[22 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 


The MC10514 is a triple line receiver designed for 
use in sensing differential signals over long lines. An 
active current source and translated emitter follower 
inputs provide the line receiver with a common mode 
noise rejection limit of one voit in either the positive 
or the negative direction. This allows a large amount 
of common mode noise immunity for extra long lines. 

Another feature of the MC10514 is that the OR 
Outputs go to a logic low level whenever the inputs are 
left floating. The outputs are each capable of driving 


2 (6) 100-ohm transmission lines. 

3 (7) This device is useful in high speed central processors, 
minicomputers, peripheral controllers, digital commu- 

6 (10) nication systems, testing and instrumentation systems. 

7 (11) The MC10514 can also be used for MOS to MECL 


interfacing and it is ideal as a sense amplifier for MOS 
RAM’s. 

A Veep reference is provided which is useful in 
making the MC 10514 a Schmitt trigger, allowing single- 
ended driving of the inputs, or other applications where 
a stable reference voltage is necessary. 


11 (15) 


tod = 2.4 ns typ (Single Ended Input) 
tog = 2.0 ns typ (Differential Input) 
Pp = 145 mW typ/pkg (No Load) 










SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcec1 = Ycoc2 
+#2.0 Vde Vout Vout 


Input 


((o} 


Pulse Generator 


Input pulse 
t+ = t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cabie. Wire length should 

be <1/4 inch from TP;,, to input 

pin and TP oy; to Output pin. Vout 
: Is 2:1 attenuated. 


See General Information section for packaging. 





O O 
PROPAGATION DELAY 

| com f Coax 

oo ee 


50 50 


Unused outputs 
connected to a 
100-ohm resistor 
to ground. 


One input from each gate must 


——w— be tied to Vgg during testing. 


3-253 


vSC-€ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 


lished. The circuit is in a test socket or 4 ‘ 

mounted on a printed circuit board and - zi - ; 

transverse air flow greater than 500 linear 7 L SUFFIX 

fpm is maintained. Outputs are terminated ie | s ; CERAMIC PACKAGE 
through a 100-ohm resistor to -2.0 volts. CASE 620 





12 
Test procedures are shown for only one ie | 3 bs 
, : ne 15 


input, or for one set of input conditions. 
Other inputs or outputs are tested in the Yao 
same manner. 







TEST VOLTAGE VALUES 
(Volts) 












@ Test 
-55°C a ETT Lene Loa ne TO 
+25°c | -0.780 | -1.850 | -1.105 | -1.475 | | +0.280| -0.850| -1.720| -2.850| -5.2_ | 
















ee ee ee | +0420] -0.820] -1.580] -2.820] -5.2 


TEST VOLTAGE APPLIED TO PINS BELOW: 


Pin 

ne 
ee Tat Pa Pe Pe ae Pe Vit max | Vit. min | Via min | Viva max | Ves | Vinw’| View® | Vine | Mine’ | vee | 
Poot ee ae ai eee ee em eo ee 


VOH 2 — es sept = 780 | -0. —_ — 630 Me 5, ae a — 
2 -1, "920 ~1.850 -1.620 a. 820 Vdc 9, 
ee ee ee mE ee eae eet ete ta tet 


+125°C 








MC10514L Test Limits 
















ferme [LE se fe ee eae 
renter ———| Va [ras | — | -1.2901 TS SaEwECE 
Common Mode Rejection Test 2 -1. BE -0. 1920 | -0.930 -0.720 1-240 825 120 vo 
3 -1.080 | -0.830 | -0.930 -0.720 | -0.825 | -0. a0 Vdc 
2 -1.920 -1.850 -1.620 | -1.820 Vdc 
3 -1.920 -1.850 -1.620 } -1. =e Vde 8 


Min | Max | _Min_| Typ [| Max | Min _ fav feo 
| | 5,10,13 1,16 
: | \ 


*ViHH = Input logic ‘’1"’ level shifted positive one volt for common mode rejection tests. 
ViLH = Input logic "0" level shifted positive one volt for common mode rejection tests. 
VIHL = Input logic “1” level shifted negative one volt for common mode rejection tests. 
VILL = 'nput logic ‘0’ level shifted negative one volt for common mode rejection tests. 

“**Delay is 2.0 ns with differential input. 















Switching Times (100-ohm Load) 
Propagation Delay®* 


Rise Time (20% to 80%) 






Fall Time (20% to 80%) 






WH WN WWHN 


WN WN WWNND 





(PanulUod) PLGOLOW 


GGC-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 





mounted on a printed circuit board and i 6 

transverse air flow greater than 500 linear 9 7 

fpm is maintained. Outputs are terminated 13 ee 10 

through a 100-ohm resistor to -2.0 volts. 14 11 

Test procedures are shown for only one 16 2 

input, or for one set of input conditions. 1 ge 3 F SUFFIX 
Other inputs or outputs are tested in the Las CERAMIC PACKAGE 
same manner. Ves CASE 650 







TEST VOLTAGE VALUES 


















@ Test 
Temperature i ee eS a a ee 
-55°C ee Seno tonet metre aa 
+25°C eee eee | +0.280 | -0.850| -1.720| -2.850] -5.2 | 









MC10514F Test Limits 


Unter | _-85% 

or * de CC BO ed 

FoarEoney Ovmncureme [tg |e | - | = |p | = | - | 2 me] - fame? | - prey - - - 1-1-1 Tas] 
Ticso | 8 | - [15 | [1.0 faa | eS ENN OSE BK Ma 


Vou ~1.080 | -0.880 set a -0.825 | -0.630 | Vdc 
Logic “t"* Output Voltage -1.080 } -0.880 | -0.930 -0.780 | -0.825 | -0.630 | vac ate 
-1.920 -1.850 -1.620 | -1.820 vd 
ev oom | § tae tesa] alae tas ve | 
VOHA -1.100 -0.950 -0.845 Vde 
-1.100 -0.950 -0.845 Vde 


VOLA -1.600 Vdc 13,16 
Pea Vde 
6 | -1.080/ -0.83 1380 |=} 1290 ~0.825 | -0.580 | Vac Pe eel age | eae al 
7 | -1.080 Sas -0.930 -0.720 | -0.825 | -0.580 | Vdc 
6 | -1.920 -1.850 -1,620 | -1.820 Vide 
; ee -1.850 -1.620 | -1. o20 SI Vde 


| Max | Min | Typ | Max | Min 
| i | 
| | 


*VIHH = Input logic ‘1’ level shifted positive one volt for common mode rejection tests. 
VILH = Input logic ‘0’ level shifted positive one volt for common mode rejection tests. 
VIHL = Input logic ‘’1” level shifted negative one volt for common mode rejection tests. 
VILL = Input logic ‘’0’’ level shifted negative one volt for common mode rejection tests. 

**Delay is 2.0 ns with differential input. 


sw om 








Logic ‘‘1"’ Threshold Voltage 


Logic "0" Threshold Voltage 


Reference Voltage 
Common Mode Rejection Test 


Seattle naatd PRVIEES 

© [wo WW wl ¢ 
— 
> & 


Switching Times (100-ohm Load) 
Propagation Delay°°* 





Rise Time (20% to 80%) 


Fatl Time (20% to 80%) 


covesveafl 


NON ONAN DHDOD 
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MECL 10,000 series 


QUAD LINE RECEIVER 





MC10515 


The MC10515 is a quad differential amplifier 
designed for use in sensing differential signals 
over long lines. The base bias supply (Vgp) is 
made available to make the device useful 
as a Schmitt trigger, or in other applications 
where a stable reference voltage is necessary. 













POSITIVE LOGIC NEGATIVE LOGIC 



















4a . 
(8) — ote) (8) po (6) Active current sources provide the MC10515 
2) re with excellent common mode noise rejection. 
(11) a 45) (11) 7 _ aps ai If any amplifier in a package is not used, one 
(10) 6 (10) 6 input of that amplifier must be connected to 
(14) ——* oi (14) a . VBB to prevent upsetting the current source 
(15) 11 (15) 11 — bias network. 

13 
oy a 8 os De 15 3 
(16) 12 (16) 12 

L——— 9 (13) L____g (13) 
BB 








Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 


Numbers in parenthesis denote pin numbers for 
(Case 650). 















F package tpg = 2.0 ns typ 


Pp = 110 mW typ/pkg (No Load) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1 = Voc2 
+2.0 Vdc 


PROPAGATION DELAY 


Pulse Generator 


tnput Pulse 
tt = t-=2.0+ 0.2 ns Unused outputs 
(20 to 80%) connected to a 
100-ohm resistor 
to ground. 


One input from each gate must be tied to Ves 
during testing. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm a 0.1 uF 
coaxial cable. Wire length should a 

be <1/4 inch from TPj,7, to input = 
pin and TPoyz to output Pin. Vout 
is 2:1 attenuated. 


-3.2 Vde 





See General information section for packaging. 


3-256 


LGC-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow. greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate.. The other gates are tested in the 
same manner. 


Power Supply Orain Current 


input Current 


Switching Times(100o0hm toad) 
Propagation Delay 


Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


MC 10515L Test Limits 


@ Test 
Temperature 
-55°C 


Pin 
Under | 85°C | tse 28°C 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


TEST VOLTAGE VALUES 


LVitimax | Vit min | Vina min | Vitamex | Ves | Vee | 





(panu!ju0d) GLGO LOI 


8SC-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 


OH 

VoL 
Logic ‘1 Threshold Voltage 
Logic 0’ Threshoid Voltage 


Bere 
| tiny | 
| 'ceo 
fe Vous 


Propagation Delay 


Rise Time{20% to 80%) 
Fall Time (20% to 80%) 


F SUFFIX 
CERAMIC PACKAGE 
CASE 650 


TEST VOLTAGE VALUES 


| -1.105 
| 0.630 | -1.820 | -1.000 | -1.400_| | 6.2 | 
[Minimax | Vit min | Vitamin | Vitamex | Ven | Vee | 
aa 
| 9,10,15,16 | 


° e ° | 12 | 
F9.10.15.16[ 8.12 | 
[90.16.16] 12 | 
| 9,10,15,16 | 12 
[9.10.,15.16[ 12] 
[910.1516] 12 | 
fe.r016.16[ 12_| 

r32V] 
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TRIPLE LINE RECEIVER MECL 10,000 series 


MC10516 














The MC10516 is a triple differential amplifier 
designed for use in sensing differential signals over long 
lines. The base bias supply (Vgg) is made available 
to make the device useful as a Schmitt trigger, 
or in other applications where a stable reference 
voltage is necessary. 

Active current sources provide the MC10516 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgg to prevent upsetting 
the current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
Outputs of the input logic function. 






POSITIVE LOGIC NEGATIVE LOGIC 


(8) ere ees (6) (8) ere bs aes (6) 
(9) 5 (7) (9) 5 3 (7) 
(13) 9 (10) (13) aes Tae 

oe ER OE (11) (14) 10 7 (11) 
a ee ee 
(1) 13 15 (3) (1113 15 (3) 


Lad iis) L___aaiis) 
Vee Vv 


N © W N 









Numbers at ends of terminals denote pin numbers for L package 
(Case 620). 


Numbers in parenthesis denote pin numbers for 
(Case 650). 







tog = 2.0 ns typ 
Pb = 85 mW typ/pkg (No Load) 













F package 





[620 [Pint | Pin 16 | Pin 8 
[650 | Pins | Pina | Pin 12 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


50-ohm termination to ground lo- 


cated in each scope channel input. 
Vv Vout 


0.1 uF i Coax A Coax 
T - 


50 50 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TP;, to input 
Pin and TP oy: tO OUtpUt PIN. Vout 
is 2:1 attenuated. 





Input 


(o>) 


Pulse Generator 


PROPAGATION DELAY Input pulse 
tt = t-=2.0+ O0.2ns Unused outputs 
i connected to a 
12032 BO) 100-ohm resistor 
to ground. 


|} One input from each gate must 
——_J betied to Vgg during testing. 





See General Information section for packaging. 


3-259 


O9C-£ 


ELECTRICAL CHARACTERISITCS 
Each full temperature range MECL 10,000 





series circuit has been designed to meet the oo Ele 

dc specifications shown in the test table, a 3 

after thermal equilibrium has been estab- area ip a: ; 
lished. The circuit is in a test socket or 10 a ; CER prestifes 
mounted on a printed circuit board and eS aa AMIC PACKAGE 
transverse air flow greater than 500 linear 13 ' 15 CASE 620 

fpm is maintained. Outputs are terminated Lay 

through a 100-ohm resistor to -2.0 volts. Ve68 


Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





TEST VOLTAGE VALUES 


VIHA min uno ven | vee 









@ Test 
Temperature 
-55°C a ST a 2 


















szsec | -0.630_ | 1820 | -1.000 | -1.400_| 


MC10516L Test Limits 
Pin TEST VOLTAGE APPLIED TO PINS BELOW: 
ee | eee +128°C 





Power Supply Orain Current 


Input Current linH 
'CBO 
High Output Voltage | vow | 
Low Output Voltage al 
High Threshoid Veter VOHA 
Low ‘Threshold Voltage VOLA 


Reference Voltage Mpa. 


Switching Times. 
(100-ohm load) 


Propagation Delay 


mn in| Vinee [Yusame| von | vee 
(49.12 EX Ca 






-1.080 | -0.880 | -0.930 
-1.080 | -0.880 | -0.930 







-0.780 | -0.825 | -0.630 Vde 12 
* -0.780 | -0.825 | -0.630 Vde oy 12 
Vdc en 12 
Vdc 
-0.845 Vde 
-0.845 Vde ‘91 12 
-1.600 -1.525 Vdc 9,12 
-1.600 -1.525 Vde 9, 12 


acieel 


ee 
Ty 


i) ' 
—_ = 
: ww 
NON 
oo 

























- 


5,10,13. 





'4+2+ 
t4-2- 
14+3- 
t4.3+ 















WN WN WWNDA 


Rise Time 124 4 
(20% to 80%) 3+ 

Fall Time to. 
(20% to 80%) t3- 


WN WH 
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LOC-E 


ELECTRICAL CHARACTERISITCS 


Each full temperature range MECL 10,000 

series circuit has been designed to meet the 

dc specifications shown in the test table, a = 
after thermal equilibrium has been estab- = : 
lished. The circuit is in a test socket or ee ae 

mounted on a printed circuit board and - " rhea 
transverse air flow greater than 500 linear - | S ; BERANE PACKAGE 
fpm is maintained. Outputs are terminated : EASE oR 
through a 100-ohm resistor to -2.0 volts. L__1 

Test procedures are shown for only one mi 


gate. The other gates are tested in the 
same manner. 

















TEST VOLTAGE VALUES 


loon 





@ Test 
Temperature 
-s5°c [_-0.880 | -1920 | -1.255 | 
+2sec [-0.780_ | -1950 | -1105 | -1475_| in [52 | 


+125°C 
MC10516F Test Limits 


Under | “88°C +25°C a an 
Test | Max | min | Tye | Max | Min | 
Ea ee ee oe ee 
a ee oe eae 
eae oe 


-1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630 Vde 
-1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630 Vdc 
-1.920 
-1.920 


-1.100 -0.950 
-1.100 -0.950 


‘nan 


TEST VOLTAGE APPLIED TO PINS BELOW: 












Characteristic 


Power Supply Drain Current 


Input Current inh 
'cB 

High Output Voltage VOH 

Low Output Voltage Vou 
B 


F 


High Threshold Voltage VOHA 
Low Threshold Voltage VOLA 


Reference Voltage Ve 


Switching Tires 
(100-ohm toad) 


Propagation Delay 







eB lee |+e-el-elafels 
















Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 


_ 


one. | 
“ 
-—- 
NO VOR VOD 
—_ 
wo 
rN 
> 
—s 
N 
Ps 
re) 
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DUAL 2-WIDE 2-3-INPUT MECL 10,000 series 


“OR-AND/OR-AND-INVERT”’ 





GATE 


MC10517 






The MC10517 is a general purpose logic ele- 
ment designed for use in data control, such as 
digital multiplexing or data distribution. Input 
E is common to both gates. 





Pb = 100 MW typ/pkg (No Load) 
tog = 2.39Nns typ 


Output Rise and Fall Times: 
= 3.5 ns (10% to 90%) 
= 2.2 ns (20% to 80%) 









POSITIVE LOGIC NEGATIVE LOGIC 







(10) 
(11) 







(13) 







(14) 10 
(15) 11 








(16) 12 
Hes (1.13 







=(A @B8)+(C@D @E) 
=(A @B)+(Ce@D @E) 





Y 
x 


(A+B) e@(C+O+E) 
(A +B) e@(C +0 + E) 













Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






2 Vv 
vec1 = Vec2 OR-AND- Vout 
+2.0 Vde INVERT OR-ANO 


PROPAGATION DELAY 


50 


Pulse Generator 


Vv OR-ANDO 
Input Pulse out 
tt =t-=2.0+ O2ns 
(20 to 80%) 


Vout OR-AND-INVERT 


Unused outputs 

connected to a 

100-ohm resistor 
to ground. 


50-ohm termination to ground lo 
cated tn each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pinand TPoyt to Output pin. Vout 
is 2:1 attenuated. 





See General Information section for packaging and maximum ratings. 


3-262 


C9C-£ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, A 





after thermal equilibrium has been estab- . B 
lished. The circuit is in a test socket or 5 
mounted on a printed circuit board and X 4 
transverse air flow greater than 500 linear Cc Y_9 
fpm is maintained. Outputs are terminated 6 
through a 100-ohm resistor to -2.0 volts. 70 
Test procedures are shown for only one 
gate. The other gates are tested in the ‘ E 
same manner. 
10 
11 
L SUFFIX 
14 CERAMIC PACKAGE 
15 CASE 620 
12 
13 






TEST VOLTAGE VALUES 
(Volts) 














@ Test 
Temperature 











+125°C 


[=1820_[-1000 [1400 [52 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


(Vcc) 
aA [wenn | vee | Ged 










MC10517L Test ae 


Chareteriti symbot_| “Ys ae, ieee oe 
as [= [2 


[Foner snp Oran Curent fe = 
Input Current lin H 265 265 yuAdc 
370 370 yuAdc 
lint uAdc 
uAdc 
-1.080 -0.830 ~0.930 720 -0.825 -0.580 Vde 
-1.080 -0.830 -0.930 es 720 ~0.825 -0.580 Vdc 













©] @ oO] © @| © 


-- 





fatal Mal 
Logic “'0"’ Output Voltage -1.920 -1.850 -1.620 | -1.820 Vde 
-1.920 -1.850 -1.620 | -1.820 Vde 
-0.950 -0.845 Vdc 
-0.950 -0.845 Vdc 


~1.635 -1.825 Vde 
-1635 -1.525 Vde 


Logic *’O"’ Threshold Voltage 
3.5 1.4 2.3 3.5 4 8 1,16 
4.1 | 


-1.100 
-1.100 








Switching Times (100-ohm load) 
Propagation Delay : 


a 





Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 


° 
ree) 


; = | 


WH WHY WWNHHN 
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v9C-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 





Power Supply Drain Current 


input Current 8 
3 


Logic ‘'1'’ Output Voltage 

Logic ‘0 Output Voltage 

Logic “1"' Threshold Voltage VOHA 
7 






Switching Times (100-ohm load) 
Propagation Delay 


Rise Time 
(20 to 80%) 

Fall Time 

(20 to BO%) 


10 
11 


13 


14 
15 


16 
(1 





-1.080 -0.830 
-1.080 -0.830 


ccidisseiiodl kao ER WBE Oe 
7 






MC10517F Test Limits 


@ Test 
Temperature 


-55°C 
+25°C 
+126°C 















F SUFFIX 
CERAMIC PACKAGE 
CASE 650 


TEST VOLTAGE VALUES 


(Votts) 


Pee We | 
[0490 [1920 | -1758 | -1510 | 52 
[0.720 | -1050 | -1108 | -1475 | 52 
[0500 [1.820 [ -1.000 | -1400 | 52 


TEST VOLTAGE APPLIED TO PINS LISTEO BELOW: 


















(panuluod) / LGOLOW 


MECL 10,000 series 


DUAL 2-WIDE 3-INPUT 
“OR-AND” GATE 





MC10518 


The MC10518 is a basic logic building block 
providing the OR-AND function, useful in data 
control and digital multiplexing applications. 






Pp = 100 mW typ/pkg (No Load) 
tod = 2.3Ns typ . 
Output Rise and Fall Times: 


= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 









POSITIVE LOGIC NEGATIVE LOGIC 






(7) 3 
(8) 4 
(9) 5 
2 (6) (10) 6 2 (6) 
(11) 7 
(13) 9 
(14) 10 






(15) 11 
(16). 12 
(1) 13 
14 



















Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 





Vcec1 = Yoc2 
+2.0 Vde Vout 


Input | PROPAGATION DELAY 
(0) | 


Pulse Generator 


Input Pulse 
t+ =t- =2.0+ 0.2Nns 
(20 to 80%) 


- §D-ohm termination to ground !o- 
i cated in each scope channel input. 


: All input and output cables to the 

, scope are equal lengths of 50-ohm 

‘ coaxial cable. Wire length should 

be < 1/4 inch from TPj, to input 

ne pin and TPout tO Output pin. Vout 
: fs 2:1 attenuated. — 








See Géneral information section for packaging and maximum ratings. 


3-265 


992-£ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 





lished. The circuit is in a test socket or 3 
mounted on a printed circuit board and 
; : 4 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated . 5 - 
through a 100-ohm resistor to -2.0 volts. 6 
Test procedures are shown for only one ; 
gate. The other gates are tested in the 
same manner. 9 
10 
11 
15 
12 
13 
14 L SUFFIX 
CERAMIC PACKAGE 
CASE 620 





TEST VOLTAGE VALUES 


0880 | -1920 | -1.255 | -1510 | -52 
[0.780 | -1.850 | -1.105 | -1.475 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


VIL min VIHA min VILA max 












@ Test 
Temperature 


-55°C 
+25°C 
+125°C 











MC 10518L Test Limits 














ViH max 


Power Supply Drain Current 


Input Current 
inl 


Logic ‘'1'’ Output Voltage VOH 


Logic *‘0’’ Output Voltage VOL 
Logic *'1"’ Threshold Voltage | VoHA 


Logic ‘‘0’’ Threshold Voltage VOLA 
Switching Times (100-ohm load) 
Propagation Delay 







1,16 


_ 
= 
an 


of 
ea 
<g— 


- 
to 










~ 





-—- 
3 


+2.0V 
1,16 


Pulse Out 
2 


+2.11V 














6 





Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


— 





(Panuliuo09) 8LGOLOW 


L9C-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in. the test table, 
after thermal equilibrium has been estab- 





lished. The circuit is in a test. socket or 7 
mounted on a printed circuit board and 8 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 9— Z 
through a 100-ohm resistor to -2.0 volts. 10 
Test procedures are shown for only one 1 
gate. The other gates are tested in the on 
same manner. 
14 
15 
3 
16 
, F SUFFIX 
2— CERAMIC PACKAGE 


CASE 650 





TEST VOLTAGE VALUES 
/ (Volts) 
















@ Test 
Temperature Vi max [| VIL min VIHA min VILA max 
sec [0830 | -1920_| 










+25°C 





“0580 | -1.820 | -1.000 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








MC 10518F Test Limits 





Power Supply Orain Current 


input Current 







Lagic ‘1 Threshold Voltage 
Logic ‘O°’ Threshold Voltage 


Switching Times (100-ohm load) 
Propagation Delay 








Rise Time (20 to 80%) 
Fall Time (20 to 80%} 


i] 
i t 
= —) Deo 
(o>) fos) Ww a 





(panunuos) 8LGOLOW 


MECL 10,000 series 


4-WIDE 4-3-3-3 INPUT 
“OR-AND” GATE 





MC10519 


The MC10519 is a 4-Wide 4-3-3-3 Input OR- 
AND gate with one input for two gates com- 





















POSITIVE LOGIC NEGATIVE LOGIC mon to pin 10 (14). Input pulldown resistors 
eliminate the need to tie unused inputs to an 
Gra 17) 3 external supply. 
(8) 4 (8) 4 
(9) § (9) 5 
(10) 6 (10) 6 
(11) 7 (11) 7 
(13) 9 (13) 9 
(15)171 (15)11 tod = 2.3 ns typ 
Output Rise and Fall Time: 

16H 2 (16) 12 = 3.5 ns typ (10% - 90%) 
(1) 13 (1) 13 = 2.5 ns typ (20% - 80%) 









(2) 14 (2) 14 
(3) 15 (3) 15 










Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 *‘ Vcc2 
+2.0 Vdc 


Input 


PROPAGATION DELAY 


Pulse Generator 


Input Pulse 
tt =t- =2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TPoyt to Output pin. Vout 
is 2:1 attenuated. 





See General Information section for packaging and maximum ratings. 


3-268 


69C-E 


ELECTRICAL CHARACTERISTICS | 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 





de specifications shown in the test table, 3 
after thermal equilibrium has been estab- P 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 5 
transverse air flow greater than 500 linear 6 
fpm is maintained. Outputs are terminated 7 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 9 
gate. The other gates are tested in the - 
same manner. 10 2 
11 
12 
13 
14 
L SUFFIX 
15 CERAMIC PACKAGE 
CASE 620 







TEST VOLTAGE VALUES 
(Volts) 


[-o8eo | -1920 [-1255 [| 1510 | 52 
[0.700 | -1850 | -1105 [| -1475 | -52_ 
[-0.630 | -1.820 | -1000 | -1400 | -52 


Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


a a vee) 
alee esos cere tithes | Mees 


| Min Tie Tm 
Pa se 
Input Current in —H 450 265 265 pwAdc 
WHbHiBn aire 
370 aa 
MHEEBE 
aa 
te 2 
ae 
eae 2 


@ Test 
Temperature 


-§5°C 
+25°C 





















MC10519L Test Limits 







Characteristic 















Logic ‘'1"' Output Voltage 


Logic “1” 





Threshold Voltage 





Switching Times (100-ohm load) 
Propagation Delay 





Rise Time (20 to 80%) 
Fall Time (20 to 80%) 








(panu!zu09) GLGOLOW 


OL2-£ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
gate. The other gates are tested in the 
same manner. 


Power Supply Drain Current 


Input Current 


Logic ‘1°’ Output Voltage 
Logic ‘‘0’’ Output Voltage 
Logic ‘'1'’ Threshold Voltage 
Logic '‘0’’ Threshold Voltage 
Switching Times (100-ohm load) 
Propagation Delay 


Rise Time (20 to 80%) 
Fall Time (20 to 80%) 


10 
11 
13 


14 6 





15 


ae F SUFFIX 
1 CERAMIC PACKAGE 
CASE 650 


TEST VOLTAGE VALUES 
(Volts) 
@ Test 
Temperature wt me max VIL min VIHA min ae max 


-55°C 
+25°C 


MC10519F Test Limits 





(panunuos) 6LGOLOW 


4-WIDE MECL 10,000 series 


“OR-AND/OR-AND-INVERT” 
GATE 


MC10521 





The MC10521 is a basic logic building block 
Pp = 100 mW typ/pkg (No Load) providing the simultaneous OR-AND/OR-AND- 
tod = 2.3 ns typ INVERT function, useful in data control and 
Output Rise and Fal! Times: digital multiplexing applications. 


= 3.5 ns (10% to 90%) 
= 2.5 ns (20% to 80%) 


POSITIVE LOGIC NEGATIVE LOGIC 


(8) 4 
(9)5 
(10)6 


(11) 7 
(13)9 


(14)10 (14)10 


(15) 44 
(16) 12 (4e)12 


(1)13 
(2)14 oe 
(3)15 (3)15 


Logic equation using pin numbers for L package Logic equation using pin numbers for L package 
2=(4+5+6)0(7+9+ 10) @ (10+ 11+ 12)¢@(13 + 14+ 15) 2=(405¢6)+(7€9¢10)+ (10011012) + (13 @14¢@ 15) 
3= (4+5+6)0(7+9+ 10) @©(10 + 11+ 12) © (13 + 14+ 15) 3= (40506) + (7096 10) + (100110 12) + (13 0@14¢@ 15) 


[620 | Pint | Pin16| Pin | 
ee re Ba 











Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vceci1 = Vcc2 
+2.0 Vdc 


Vin 
© 
i 0.1 uF 
a 


Input 


(9) 


Pulse Generator 


Input Pulse PROPAGATION DELAY 
tt =t-=2.0+0.2ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to Output pin. Vout 
is 2:1 attenuated. 





See General Information section for packeging and maximum ratings. 
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CLC-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 4 
series circuit has been designed to meet the 5 
dc specifications shown in the test table, 6 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 7 
transverse air flow greater than 500 linear 9 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 10 a 
Test procedures are shown for only one 
gate. The other gates are tested in the 11 
same manner. 12 
13 
14 
15 
@ Test 
Temperature 
-55°C 
+25°C 
+125°C 








Power Supply Drain Current 


Input Current 7 
9 

10 

lint 7 
9 

10 

3 

2 

3 

2 

3 

2 







Logic ‘'1" VOH 
Output Voltage 

Logic ‘’0" VOL -1.920 -1.620 -1.820 
Output Voltage : -1.620 -1.820 
oe : -0.845 
: -0.845 
7: -1.600 
-1,600 


lili in 
ee 


Logic ‘’1 
Threshold Voltage 


Logic ‘0’ 
Threshold Voltage 
Switching Times 
(100-ohm load) 
Propagation Delay 


















Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 





Ea 
fee 
ES 





; MC10521L Test Limits 
Pin = TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
es ct 
Under (Vcc) 
Symbo [Max 


Vde 4,10,13 8 
Vde 10,13 8 
Vdc 10,13 8 
Vide 10,13 8 
Vde 10,13 8 
Vde 10,13 8 


+1.11V 
ns 10,13 


-1.080 -0.830 -0.930 ~-0.720 0.825 -0.580 Vde 10,13 8 
-1.080 0.830 0.930 -0.720 0.825 -0.580 Vde 4,10,13 8 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 






TEST VOLTAGE VALUES 
(Volts) 


oe Og 
[080 | -1920 | 1255 | -1510 | 52 
[0720-1950 [1105 [1478 | 52 
[ose -1.820_| 1.000 | -1.400_[ 52 












Vina min | VILA max Gnd 


peers P16 
8 1,16 
9 
EAE EEE 
7 8 1,16 
9 


~N 


| pute in_| rutw our | sav | szov_ 
4 


NW NW NNW 


(panuljuos) | ZGOLOIN 


ELE-E 


ELECTRICAL. CHARACTERISTICS . 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 voits. 
Test procedures are shown for only one 
gate. The other. gates are tested In the 
same manner. : 





F SUFFIX 
CERAMIC PACKAGE 
CASE 650 











TEST VOLTAGE VALUES 




















(Volts) 
@ Test 
Temperature VIHA min VILA max VEE 
‘ssc [0830 [1920-1765 [iste [37 
r1zsec_[~-ose0 | -1.020 | -100 | 1400 | 52 | 















MC10521F Test Limits 


Power Supply Drain Current | ole | 


Input Current 
link 


Logic ‘'1"' 
Output Voltage 
Logic ‘'0’’ 
Output Voltage 
Logic ‘’1"’ 
Threshold Voltage 


Logic ‘‘0" 
Threshold Voltage 

Switching Times 
(100-ohm load) 

Propagation Delay 


7128°C TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
(Vcc) 
aie [Min min | Viwamin | Vitamex | Vee | Gre 
es ee 
12 45 
is 4 } 


—_> = 
NN) 








Vdc 1,8,14 
Vdc 4,14 


Th | 












w 
E 

> 
a 
a 

= 
~ 


-0.720 -0.825 -0.580 Vde 1,14 
0.720 0.825 -0.580 Vde 1,8,14 


























Rise Time 
(20 to 80%) 

Fall Time 

(20 to 80%) 







— 





(panuiuos) | ZGOLOW. 


MECL 10,000 series 


QUAD MTTL TO MECL 
TRANSLATOR 


MC10524 





Advance Information 


The MC10524 is a quad translator far interfacing 
data and control signals between a saturated togic 
section and the MECL section of digital systems. The 
MC10524 has MTTL compatible inputs, and MECL 
complementary open-emitter outputs that allow use as 
an inverting/non-inverting translator or as a differen- 
tial line driver. When the common strobe input is at 
the low logic level, it forces all true outputs to a 
MECL tow logic state and all inverting outputs to a 
MECL high logic state. 

















POSITIVE LOGIC NEGATIVE LOGIC 






















(9) 5 4 (8) (9)5 4 (8) Power supply requirements are ground, +5.0 Volts, 
(10) 6 2 (6) (10)6 2 (6) and -5.2 Volts. Propagation delay of the MC10524 is 
(11) 7 3(7) (1197 3 (7) typically 3.5 ns. The dc levels are standard or 





Schottky TTL in, MECL 10,000 out. 

An advantage of this device is that MTTL level 
information can be transmitted differentially, via 
balanced twisted pair lines, to the MECL equipment, 
where the signal can be received by the MC10515 or 
MC10516 differential line receivers. The MC 10524 is 
useful in computers, instrumentation, peripheral 
controllers, test equipment, and digital 
communications systems. 


1 (5) 1 (5S) 
(14) 10 12(16) (14)10 12(16) 
15 (3) 15 (3) 
(15) 11 13. (1) (15)11 13 (1) 
14 (2) 


Numbers at ends of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 

F package (Case 650). 


| 620 | Ping | Pins | 
| 650 | Pin 13 | Pin 12 | 











Pp = 380 mW typ/pkg (No Load) 
tog = 3.5 ns typ (+1.5 Vde in to 50% out) 











Output Rise, Fall Times; 
2.5 ns typ (20% to 80%) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vaut Vout 


NANO AND . 
50-ohm termination to ground fo- 


cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPo yz to Output pin. Vour 
is 2:1 attenuated. 


input 


(3 


Pulse Generator 


PROPAGATION DELAY 


Input Pulse 
tt =t-=55+05ns 
(10 to 90%) 


Unused outputs 
connected to a 
1006-ohm resistor 
to ground. 


Vour NAND 


This is advance information and specifications are subject to change without notice. 
See General information section for packaging. 
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GLC-€ 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 





lished. The circuit is in a test socket or 5 4 
mounted on a printed circuit board and 2 
transverse air flow greater than 500 linear 3 ; 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 1 
Test procedures. are shown for only one 10 12 L SUFFIX 
input, or for one set of input conditions. CERAMIC PACKAGE 
ae CASE 620 
Other inputs or outputs are tested in the 
same manner. _ 11 13 
14 






TEST VOLTAGE /CURRENT VALUES 





[+200 [ +110 | +40 [ 10.00 | -240[ +600 [| -62 | -10 | -20 | +10 | 
| +10 | +110 | +40 | +40 | +240| +600 | 62 | -10 | -20 | +10 | 
[| +te0 | +oao | +40 | +040 | +200] +00 | 42 | -10] -20 | +10 | 









MC1OG24L Test Limits 
TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BE 


| $.6,7,10,11,16 | 
16 
16 
16 
16 
16 
16 


Positeve Power Suppty 
Orain Current 


Negstive Power Suppty 
Drain Current 

-1.080 | -0.880 
-1.080 | -0.880 
-1.920 | -1.656 | -1.850 -1.620 
-1.920 | -1.655 | -1.850 -1.620 
-1.635 -1.600 16 
-1.635 -1.600 16 


| *6.0 Vde_| Pulse in | Pulse Out | | #7.0 Vde_| 3.2 Vee | +20 Ves 
1.0 3.5 6.0 ns 7 6 9 8 16 
7 6 
6 7 
11 25 3.9 
1.1 25 3.9 


@ See suitching time test circuit. Propagstion daley for this circuit is specified from +1.5 Vide in to the 50% point on the output weveform. The +3.5 Vide is shown here because all togic and supply levets are shifted 2 volts positive. 
























Propagation Detey 
{+3.8 Vdc to SO%KD 





t10-6- 
t114+6+ 
t11-6- 
t114+7- 
t11-74 


~~ ee oO 





tetee Tome (20% to GO%) t+ 





Fait Tine (80% to 20%) 's- 


(panul2u09) H2GO LOIN 


QLC-E 


| reece Moca 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 9 
mounted on a printed circuit board and 10 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 


11 






Test procedures are shown for only one 14 F SUFFIX | 
input, or for one set of input conditions. CERAMIC PACKAGE 
CASE 650 


Other inputs or outputs: are tested in the 
same manner. 15 


= @ 
New Onan Oo 


TEST VOLTAGE/CURRENT VALUES 














eT 
remowrure | Viumin |Virmes| van | ve_| val vec | vee | us| 
vaste [190 | +110 | 40 | ow | v2a0] os00 | 52] -10| 


| +180 | oa | +40 | +040 | +240} +500 | -52 | -10} 





MC10524F Test Limits 


F 
Negative Power Supply 
Drain Current 


Orain Current 













weiinanys re 


Clamp Input Voltage 


High Output Voltage : VOH -1.080 | -0.880 | -0.990 -0.780 | -0.825 | -0.630 Vde 
-1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630 Vde 
Low Output Voltage VoL -1.920 Vode 
-1.920 Vde 
High Threshold Voltage VOHA -+t.000 Vic 
-1.000 Vde 









Vde 
Vde 


+6.0 Vdc 
ns 11 13 12 4 
W 
10 


@ See switching time test circuit. Propagation delay for this circuit is specified from +1.5 Vdc in to the 50% point on the output waveform. The +3.5 Vdc is shown here because ail logic and supply levels are shifted 2 volts positive. 
PRD Nhe er Met GF ER AP Sa choos : 






Switching Time (50-12 load) 









Propagation Delay 10+6+ 
(135 Vde 10 50%)@ | t19-5- 
Urtes+ 

19-5- 


C11+7- 
11-74 





Rise Time (20% to 80%) {6+ 





Fail Time (80% to 20%) =f. ts 


(panunuod) YZGOLOIN 


QUAD MECL TO MTTL | MECL 10,000 series 
TRANSLATOR 


MC10525 





Advance Information 


The MC10525 is a quad translator for interfacing 
data and control signals between the MECL section 
and saturated logic sections of digital systems. The 
MC 10525 incorporates differential inputs and Schottky 
TTL ‘totem pole’’ outputs. Differential inputs al- 
low for use as an inverting/non-inverting translator or 
as a differential line receiver. The Vgg reference voit- 
age is available for use in single-ended input biasing. 
The outputs of the MC10525 go to a low logic level 










POSITIVE LOGIC NEGATIVE LOGIC 
















(6) 2 = aie) (6) a4 (8) whenever the inputs are left floating. 
(7) 3 (7) 3 

(10) 6 (10) 6 Power supply requirements are ground, +5.0 Volts 
_ (9) —_ aps (9) and -5.2 Volts. Propagation delay of the MC10525 
(11) 7 —— (11) 7 is typically 4.5 ns. The MC10525 has fanout of 6 
(14) 10 (14) 10 MTTL loads. The dc levels are MECL 10,000 in and 
ne 20008 Nal 2 (18) Schottky TTL, or MTTL out. This device has an 
input common mode noise rejection of +1.0 Volt. 
(2) Ce 19 (1) rs Paar (1) An advantage of this device is that MECL level 
(3) 15 (3) 15 information can be received, via balanced twisted pair 
{ 1 (5) | 1 (5) lines, in the MTTL equipment. This isolates the MECL 
Ves Veep logic from the noisy MTTL environment. This device 







is useful in computers, instrumentation, peripheral con- 
trollers, test equipment and digital communications 
systems. 






Numbers at end of terminals denote pin numbers for 
L package (Case 620). 

Numbers in parenthesis denote pin numbers for 

F package (Case 650). 

















PD = 380 mW typ/pkg (No Load) 
tog = 4.5 ns typ (50% to +1.6 Vde out) 





Output Rise, Fail Times; 
2.5 ns typ (20% to 80%) 







SWITCHING TIME TEST CIRCUIT ANQ WAVEFORMS @ 25°C 





Vec Vout Vec 


Pulse Generator 


All Diodes 

MM07000 

tt =t-=2.0+0.2 ns or Equiv. 
(20 to 80%) 


Input Pulse 


-1.69 Vdc 
Cy = 25 PF, including test fixture 


50-ohm termination to ground lo- One input from each gate must be tied to Vgg 
cated in each scope channel input. : 


during testing. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TPoy; to Output PIN. Vout 
is 10:1 attenuated. 


PROPAGATION DELAY 


-|——-~—_ - 1.690 V 


This is advance information and specifications are subject to change without notice. 
See Ganeral Information section for packaging. 3 277 


BCE 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 





2 
after thermal equilibrium has been estab- 2 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and a Pe 
transverse air flow greater than 500 linear 7 
fpm is maintained. Test procedures are 10 L SUFFIX 
shown for only one input, or for one set of 12 
; ea 1 CERAMIC PACKAGE 
input conditions. Other inputs or outputs CASE 620 
are tested in the same manner. 14 i 






















TEST VOLTAGE VALUES 
Da ae oN Se ee ew I ead ce eg ee 
@ Test 

Tevioeenira | Vivir | Sus ci Vedas Wik arage | Vice Vat Veu'| vii opel Wee. | vee 
-55°C | -0.880 | -1.920 | -1.255 | -1.510 |+0.170)-0.920|-1.830) -2.920| | +50 | 52 | 

+25°c | -o.780 | -1.850 | -1.106 | -1.476 |+0.280|-0.850|- 1.720) -2.850 | +450 | -52 | 

| -0630 | -1.820 | -1.000 | -1.400 [+0.420}-0.820|-1.580| -2.820] | 5.0 | 52 | 

Pin MCIOGZEL Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under | 86°C Output 
! Toot_[" Min] | Vin max | Vit min {Vitamin Vicamex| Vin |View [Vine [Yue | vee | voc | vee _ Condition 









Negative Power Supply 
Drain Current 
Positive Power Supply 
Orain Current IceL 


(ie eae ee (een Fs a a Fie Dt ae ee 
ceil ae 


aA Eee Ee ree ee eee 
ee ce ee ee Ae ee EE ee ee ee ee 


oF AP, I, 
2 5 oy 














Common Mode 
“Aejection Tests 






ze 
ee 
Bee ee Beir ae et 
[shon-creutconent _——*«Y tos] a T- |-l-| ee 
[igh Output Voie | Von @] + [=f 28.10.14 | P| ie ae 20 mA | 
[tow Output vores “Von | 4 [26.10.14 | aa Ge Se a a 120 mA | 
[High Threshold voltewe | Vowa | 4 esse 2.0 ma 
[Tow Threwoid Vertes [Vora | 4 _| mene 
"protection Tene fc a] an 
Protection Tests 10,11,14,1 
vous | + ee 
Ves | 1 






Switching Times 
Propagation Delay 
(50% to +1.5 Vde) 





3,7,11,15 












Rise Time (+1.0 Vde to 2.0 Vdc) 
Fall Time (+1.0 Vdc to 2.0 Vde) 


Ea 
eed 
po 
ae 
hoe 
ee 
ea 





@ tndividuelly test each input, apply Vir1 max to pin under test. 
@ Individually test each input, apply VEE to pin under test. 
@ individually test each output. following exemple shown for pin 4. 


(PpanulyUOd) GZGOLOIN 


GLEE 






ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 6 
dc specifications shown in the test table, 7 
after thermal equilibrium has been estab- 


lished. The circuit is in a test socket or 10 9 F SUFFIX 
mounted on a printed circuit board and 11 CERAMIC PACKAGE 
CASE 650 





fpm is maintained. Test procedures are 
shown for only one input, or for one set of 
input conditions. Other inputs or outputs 2 
are tested in the same manner. 3 


transverse air flow greater than 500 linear 14 Fil 
ee 













@ Test 
Temperature 
-§5°C 
*25°C oro ss [tas Foz sz | 50 | 52 | 





Pin EOS aSe Fes Lets TEST | FEST VOLTAGE APPLIED TOPINSLISTEDBELOW APPLIED TO PINS LISTEO BELOW 


He Bade ch el SM Mh At Sh aS Wa aD le a 








————————————— VOL TAGE VALUES 
————————————— 
| -1.255 | -1.510_|+0.170]-0.920]- 1.830] -2.820| er 
Output 
Conditron 


Negative Power Supply 
Oratn Current 



















phar bil 'CCL +} SE SSS ee tt es eats (aa tae foe | 
Adc 2610 14 37.11.15 
eee ie i BS ah dd ek dd ld 
cei (eed a a ee 
wAdc 2,6,10,14 
[tow Ouput vores Von | @ | — | ES LS ATT LEAL CR EW EN LN a TB CECT 
[igh Trreshoki Vorrase «| Vona | 8 | 25 | Es a EA Sa a EA) OC OL 
[Tow Trresnotd Vote ‘| Vora | 8 | —_ = fos ve [aioe [ = [6s | —~ [-|-|[—-[-]enel ss [2 [4 [rome | 
"prorcvon Ten cea Bae eal eas ee ee ee ae ee ee ee ee ee) 
Protection Tests 
[Moret 82 fo fe ee Se ee eee ee 
[Reterence Vortoe Sid; “Vg | 8 | 140 wae [= = RT RET ery = = = 
“Fercton Te et te 20 ma 
Rejection Tests 8 25 -20mMmA 
8 Vie 7 12.0 mA 
8 a 12.0 mA 
Switching Tor ree eon ee 
Propagation Delay 9 9 25 3.7.41,15 12 4 
(50% to +1.5 Vdc) 9 9 
8 8 . 
Arse Time (+1 0 Vete to 2 0 Vue! | 
Fall Time (+1 O Vide to 2 0 Vde) : 





@ Individually test each input, apply Vii max to pin under test. 
@ Individually test each input, apply VEE to pin under test. 
@ tndividyelly test each output, following example shown for pin 8. 


(panuu0s) GZGOLOW 


DUAL LATCH 


MECL 10,000 series 





MC10530 


Advance Information 



















POSITIVE LOGIC - NEGATIVE LOGIC 





RI (8) 4 
€ (13)9 
A2 (1943 












CeEez (15901 
18(3) 9 2(14)10 






Ce (15)11 
02 (14)10 

















$2 (16)12 R2(16)12 






TRUTH TABLE 









Pp = 145 mW typ/pkg (No Load) 
toa = 2.5 ns typ 







@ = Don't Care 





Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






CIRCUIT SCHEMATIC 







vec2 










a 










This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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The MC10530 is a clocked dual D type latch. 
Each latch may be clocked separately by holding 
the common clock in the low state, and using 
the clock enable inputs for the clocking function. 
If the common clock is to be used to clock the 
latch, the clock enable (CE) inputs must be in 
the low state. In this mode, the enable inputs 
perform the function of controlling the common 
clock (C). 

Any change at the D input will be reflected 
at the output while the clock is low. The out- 
puts are latched on the positive transition of the 
clock. While the clock is in the high state, a 
change in the information present at the data 
inputs will not affect the output information. 

Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. 

Output rise and fall times have been opti- 
mized to provide relaxation of system layout 
and design criteria. 

~The set and reset inputs do not override the 
clock and D inputs. They are effective only 
when either C or CE or both are high. 

















at 


eT : 





CH gee cee: cui ie caer thoregnes 


ot . ort Pees Tose rr 


ELECTRICAL CHARACTERISTICS $15 
Each full temperature range MECL 10,000 
series Circuit has been designed to meet the D1 7 


de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 





mounted on a printed circuit board and L SUFFIX 
transverse air flow greater than 500 linear CERAMIC PACKAGE 
fpm is maintained. Outputs are terminated CASE 620 


through a 100-ohm resistor to -2.0 volts. a 
Test procedures are shown for only one c 9 
input, or for one set of input conditions. R2 13— 
Other inputs or outputs are tested in the 
same manner. 



















Ce2 11 
D2 10 TEST VOLTAGE VALUES 
| 
Poe @Test 
-55°C 
+25°C 


+125°C 

















MC10530L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


ee << (Vee! 
Cwax | Min [Max] ViLAmax cm 
220 uAdc | 


220 6 1 q 
265 265 9 
285 285 \ 4,9 
285 285 7,9 





Power Supply Drain Current 


Input Current 


Logic “’1"’ 
Output Voltage 

Logic ‘’0"’ 
Output Voltage 













Logic: ’’1"" 
Threshold Voltage 
Logie “O 


Threshold Voltage Pee Bide BE Gt 


Switching Times (50 922 Load) 


(See Figure 1) 
tte. 
ee 


















Propagation Delay 






Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


Hold Time — 


*All other inputs are tested in the same manner 










@ See test circuit for test procedures. 


(Panu!3U0d) QEGOLOW 


C8C-E 























ELECTRICAL CHARACTERISTICS $19 
Each full temperature range MECL 10,000 
series circuit has been designed to meet the D111 
dc specifications shown in the test table, re 
after thermal equilibrium has been estab- £110 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. R18 F SUFFIX 
Test procedures are shown for only one Cc 13 CERAMIC PACKAGE 
input, or for one set of input conditions. R21 CASE 650 
Other inputs or outputs are tested in the 
same manner. 
Ceo 15 
D2 14 
TEST VOLTAGE VALUES 
S2 16 pani 
Temperature | Vitimax | Vitmin | Vinamin | Vitamex | Vee 
-ssec [7 -0.880 | 1.920 [ -1.286 | -1610 | -52 | 
rsec [0.780 | -1850 | -1.105 | -1475_| -82 | 
+125°c_ | -0.630 | -1.820 [ -1.000 | -1.400 | -52 | 








MC 10530F Test Limits 
TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


eae urie [see dS 
Tes ee ere ee ae ee Ss 
Power Supply Drain Curren — ae ea a ae 


Input Current 2 = a ia \ 4, | 
poe 265 
285 : ae 
fed — 11, se 


Logic *’1"’ -2e =— 1 =| 93 wade | 
Output Voltage 
Logic ‘’0”’ 
Output Voltage 
Logic ‘*’1°’ VOHA 
Threshoid Voltage 
Logic ‘’0’’ VOLA 
Threshold Voitage 


Switching Times (50 2 Load) 
(See Figure 1) 
Propagation Delay 

















t11+6+ 
'9+6+ 
tg+6- 









Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


[sawp Time tp 
[Fortine told 


* All other inputs are tested in the same menner 
@ See test circuit for test procedures. 





(panuiUos) OEGOLOIW 


*~MC10530 (continued): 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C 


Input Pulse 
+=t- = 2.0 ns + O02 ns 
(20 to 80%) Clock Input 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TP;,, to input 
pin and TPoyez to Output pin. Vout 
is 2:1 attenuated. 


+1.11 Vdc 
Vit 


+1.11 V 
Clock Input / 
—_—. $$ —— o_eumoe—— — +0.31 Vv 


R input 


set up 
50% 


to+a+ 
NOTE: 
tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 


thoid is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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DUAL TYPE D MASTER-SLAVEF 
FLIP-FLOP 


MECL 10,000 series 





MC10531 



























RS TRUTH TABLE 


N.D. = Not Defined 


CLOCKED TRUTH TABLE 


@ = Don’t Care 
C= Ce + Cc. 

A clock H is a clock transition 
from a low to a high state. 


POSITIVE LOGIC 













(15) 11 
(14) 10 








S2 (16) 12 


See General Information section for packaging. 
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Ce (10) 


$1 (8) 4 
Ce (13) 9 
$2 (1)13 


Ce2 (15) 11 
D2 (14) 10 


R2 (16) 12 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 


The MC10531 is a dual master-slave type D 
flip-flop. Asynchronous inputs Set (S) and Reset 
(R) override the Clock (Cc) and Clock Enable 
(CE) inputs. Each flip-flop may be clocked sep- 
arately by holding the common clock in the low 
state and using the enable inputs for the clocking 
function. If the common clock is to be used to 
clock the flip-flop, the Clock Enable inputs must 
be in the low state. In this case, the enable 
inputs perform the function of controlling the 
common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) tnput 


will not affect the output information at any 


other time due to master slave construction. - 
Input pulldown resistors eliminate the need 
to tie unused inputs to VEE. Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 


Pp = 235 mW typ/pkg 
ftog = 160 MHz typ 












NEGATIVE LOGIC 











G8Cc-€ 


ELECTRICAL CHARACTERISITCS ST (9) 5& 
Each full temperature range MECL 10,000 901 (11) 7 















re 2 (6) L SUFFiX 
series circuit has been designed to meet the 'E1(10) 6 CERAMIC PACKAGE 
dc specifications shown in the test table, 3 (7) CASE 620 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or AN, (8) 4 
mounted on a printed circuit board and nS (13) 9 
transverse air flow greater than 500 linear As TEST VOLTAGE VALUES 








Vde +: 1% 


Vinin min | Vina max as 


fpm is maintained. Outputs are terminated 14(2) 





i - = @ Test 
through a 100-ohm resistor to -2.0 volts. Geo (15) 11 Pi coe 
Test procedures are shown for only one D2 (44) 10 15 (3) pits a0 <= = . 
input, or for one set of input conditions. ee TN NES 77 
Other inputs are tested in the same manner. S2 (16) 12 —-— +25°C 


+125°C 






“0.780 | 1880 | -1105 | -1.478 
-0630 | -1820 | -1000__| -1400_| -52_ 
MC 10531L Test Limits 


Pin = = VOLTAGE APPLIED TO PINS LISTED BELOW: 
under | 55° [asec |G Wee 
Test Pain Pa Pe P| Vina [Ywnin | via wane | vee | 


Fnac [- | - | 
EE 


uAdc 

uAdc 

-0.780 | -0.825 | -0.630 Vde 
-0.780 | -0.825 | -0.630 Vde 
~1.620 } -1.820 Vdc 
-1.620 | -1.820 Vde 
-0.845 Vdc 

-0.845 Vdc 

Vde 

Vdc 


+1.11 Vde +0.31 Vdc 
ns 


4 
13 
| 4 
13 
pe ee 
2 ee 








1, 16 


















‘Logic a Bt 
ew Voltage 







Switching Times(100-ohm load) 
Clock Input 
Propagation Delay 


Pulse 
Out ~3.2 Vde | +2.0 Vde 












Rise Time (20 to 80%) 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay 
















t6+2+ 
12+15+ 

t5+3- 
t12+14- 
















Reset Input 
Propagation Delay 


* Individually test each input: apply Vi_ min to pin under test. 


**Pin 3 is tied to pin 7 for these tests. 


t : ml : 3] — VIH max 
Output level to be measured after a clock pulse has been applied to the Cg input (pin 6) 


ViL min 


(panuluos) LEGOLOIN 


98Cc-E 











ELECTRICAL CHARACTERISITCS 
Each full temperature range MECL 10,000 





series circuit has been designed to meet the 

dc specifications shown in the test table F SUFFIX 
stared SaiGhia has ae estab- PERAMIC ACR OGE 
: o CASE 650 


lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 


































through a 100-ohm resistor to -2.0 volts. @ Test 
Temperature ViH max Vit min VIHA min VEE 
Test procedures are shown for only one a ano 
input, or for one set of input conditions. pages | 0880 | = -1920 | -1.255 | 
Other inputs are tested in the same manner. +25°C 0.780 | -1850 | -1.105 | -1.475 
v1ase¢_|-o6a0 | 1.20 | -1.000 | -1.400 








VOLTAGE APPLIED TO PINS LISTED BELOW: 


VIH max VIL min VIHA min VILA max 


















(Vcc) 








Characteristic 













ec ee 


linH 8 

9 

10 

11 

13 
lint 8,9° 0 
10,11,13° 0 
180 | 0:860| -0 

6 

t 


5 
5 

VOH 6 080 |-0.880| -0.930 
6t | -1.080 }-0.880] -0.930 


Power Supply Drain Current 







Input Current 8 





Input Leakage Current 






-0.780 | -0.825 
-0.780 } -0.825 
~1.620 | -1.820 
-1.620 | -1.820 
-0.845 Vde 


-0.845 Vde 


Vdc 
Vde 


2° 
WwW 






Logic “1” 
Output Voltage 







Logic 0" 

Output Voltage 

Logic 1" 
Threshold Voltage 


Logic ‘‘0" 
Threshold Voltage 


Switching Times(100-ohm load) 
Clock Input 
Propagation Delay 


VOL 7 |-1.920 - 1.850 
7t =| -1.920 - 1.850 
















-3.2 Vde | +2.0 Vde 


a (>) 
«a S/al2 








i ke 
“ 















Rise Time (20 to 80%) 


Fall Time (20 to 80%) 


Set Input 
Propagation Delay 










Reset Input 
Propagation Delay 





a * |a— > | > 





"Individually test each input; apply Vit min to pin under test. 
**Pin 3 is tied to pin 7 for these tests. 


zs — ViH m 
T Output level to be measured after a clock pulse has been applied to the Cg input (pin 10) | - 


VIL min 





(Panuijuos) LEGOLOW 


MC10531 (continued) 


FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT 


t =t-=<¢1.0ns 
(20% to 80%) 


Clock Input 


50-ohm termination to ground io- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
cOaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
Pin and TPoyt to output pin. Vout 
is 2:1 attenuated. 





FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci = Veoc2 = 
Input Pulse Vin +2.0 Vde Vout 
tt = t- = 2.0 ns + 0.2 ns 


(20 to 80%) 


Coax Coax 


PW = 22.0 ns 
PRF = 1.0 MHz 


Clock Input 


TPin 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire iength should 
be <1/4 inch from TPj, to input 
Pin and TP out to Output pin. Vout 
is 2:1 attenuated. 





+1.11 V 
+0.31V 





NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 


Q Output 


a Output 


thoig is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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MECL 10,000 series 


QUAD LATCH 


MC10533 





The MC10533 is a high speed, low power, 
MECL quad latch consisting of four bistable 
latch circuits with D type inputs and gated 
Q outputs. Open emitters allow a large number 


TRUTH TABLE of outputs to be wire-ORed together. Latch 
outputs are gated, allowing direct wiring to 

Pp = 310 mW typ a bus. When the clock is high, outputs will 

tpd = 4.0 ns typ follow D inputs. Information is latched on neg- 


ative going transition of the clock. 





Oon’t Care 
Cc + ce 


L 
L 
L 
g 

c 


POSITIVE LOGIC 


Do (7) 3 
2 (6) ao 
Go (9) 5 
6 (10) a1 
D1 (11) 7 
CE (8) 4 
Co (1) 13 
CE (16) 12 
an ele 11 (15) Q2 
G1 (14)10 
15 (3) Q3 


D3 (2) 14 





Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in. parenthesis denotes pin numbers for F package (Case 650). 






See General Information section for packaging. 
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és . aan aot 

eae tte ty sapetige et gdpras ite aes “wees Se omenerincites ote ‘ enponm OTe te STD Lee Ne TU Th een seperti «Pee: Vowken oe ae tae le 

att arn) : : S ‘ 
00 a y 


eyes 





gi Ry Oe Whey 108 Tels POAC GE WrebenCeY ty 160 QUATaE aT sohiacelale 
BCRE TRICALCHANACTERISITCS™ sien ae aarp 

Cis etst se ae Ves agate. a Tey 8S Ngee i 

, Each full temperature range MECL 10,000... . .... 


nda wa Ye jo. 














 series.circuit:has been designed to meet:the :: Go 5 ae 
‘.dce specifications shown in the test table, 01 7 oe CER oy ea bese 
after thermal equilibrium has been estab- eae, CASE 620 
lished. ‘The circuit is in a test socket or 4 
mounted on a printed circuit hoard and Cc 13 
transverse air flow greater than 500 linear _ 
fpm is maintained. Outputs are terminated CE42 PEST VOEUAGE VALUES 











through a. 100-ohm resistor to -2.0 volts. 02 9 ae (Volts) 
_ Test procedures are shown for only one &110 @ Test | 
* input, or for one set of input conditions. Temperature 
Other inputs are tested in the same manner. ee -55°C asee (eso aes ior ee 
p31 asec [0.700 | -1.950 | -1.105 [-1.475 | -52 


|_-0.630 | -1.820 | -1000 | -1.400_| -5.2_| 


Pin MC10533L Test Limits TEST VOLTAGE APPLIED TO 
Under | _-858°C_ || tPCT tC db ela iste 
Power | Power Supply Drain Current | Drain Current 


| 75 
Input Current lin 7 a 
265 
350 

ae 


pte L ek 


Logic ‘'1'’ Output Voltage era Ek ee ee 930 Bete ae -0. om ae 630 Vde 
-1.080 o B50 -0.930 -0.780 | -0.825 | -O. 630_ Vdc 











eae 










Logic ' ce Output Voltaae 





Logic ‘1°’ Threshold Voltage 


Logic ''0"' Threshold Voltage — 






Switching Times 
(100-ohm Load) 
Propagation Delay 










Rise Time (20% to 80%) | 
_ Fall Time (20% to 80%) 


OW WW f & 
NY NO NNNN AN 


tOutput level to be measured after a clock pulse has been applied to the clock input (Pin 4). 


+ tData input at proper high/low level while clock pulse is high so that device latches at proper 
high/low level for test. Levels are measured after device has latched. 


*Latch set to zero state before test. 


a 


(panuijuos) ieagconi 


O06c-E 


_ELECTRICAL CHARACTERISITCS 





Each full temperature range MECL 10,000. 





series circuit has been designed to meet the P ae F alii 
dc specifications shown in the test table, 104 CERAMIC PACKAGE 
after thermal equilibrium has been estab- CASE 650 


lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow. greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a. 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 


TEST VOLTAGE VALUES 


Temperature Vitmin 


a -55°c | -0.880 | -1.920 | -1.255 | -1.510 | -5.2 | 
+25°C | -0.780 | -1.850 | -1.105 | -1.475 | -5.2_| 
+125°C | -0.630 | -1.820 | -1.000 | -1.400 | -5.2 | 


MC10633F Test Limits = TEST VOLTAGE ae TO 
Cia [wi [win ye [mr [min [mee | une [Vins [Vania [Vitamin] Vitaman] Vee 
[Power Suppiy Oramcwres | te [v2 | - [| - | - | | | - | 


input Current 245 
. ee 
a 
-1.080 | -0.880 | -0.930 -0.780 | -0.825 
-1.080 | -~0.880 | -0.930 -~0.780 | -0.825 















Logie ‘1’ Output Voltage 
Logie ‘0’ Output Voltane 


~ Logic “1” Threshold Voltage 











. Logic ‘’0"’ Threshold Voltage 


Switching Times 
(100-ohm Load) 
Propagation Delay 


Rise Time (20% to 80%) 
Falt:Time bhi to' 80%) © 


i) NN OON 





Ace, 
tel 


te 


? 


‘(panunuos) ESOL OIN 


So 


eee 





gy 


F MC10533 (continued) 








bo SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 

7 Vec1 = Vec2 

= +2.0 Vde 

=| PROPAGATION DELAY 
. Input 

a Pulse Generator 

= = Input Pulse 

a ty tt = 2.0+ 0.2 ns 


~ - (20 to 80%) 
: : Vout from D Input 


_ 


a a Se ey ee ees | 


Vout from G Input 


50-ohm termination to ground lo. 
cated in each scope channel! input. 


FRa eee Ee Te Urn 


Can 


All input and output cables to the 

scope are equal lengths of 100-ohm Veg = -3.2 Vde Unused outputs 

coaxial cable. Wire length should connected ta a 

be < 1/4 inch from TP;,, to input 100-ohm resistor 
pin and TP oy; to output pin. to ground. 


Bel PIE 


WME erse 


'setup is minimum time before the negative transition of the clock 
pulse (C) that information must be present at the data input (D). 


pan on thold is the minimum time after the positive transition of the clock 
pulse (C) that information must remain unchanged at the data input (D). 


i 

t 

} 

! The latch will store the data on. the falling edge of the 
! APPLICATION INFORMATION clock. The outputs are gated when the output enable is 


low. All four latches may be clocked at one time with the 
common clock, or each half may be clocked separately 
with its clock. This device is useful as a temporary storage 





1 
a 
: | 

“4 

' 


ee : The MC10533 device consists of four bistable latch element in high speed central processors, accumulators, 
: citcuits with D type inputs and gated Q outputs. When register files, digital communication systems, instrumenta- 
: the clock is high the outputs will follow the D inputs. tion and test equipment. 
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DUAL J-K MASTER-SLAVE 


MECL 10,000 series 





FLIP-FLOP 


MCI10535 


Advance Information - 
The MC10535 is a dual master-slave de coup- | 





POSITIVE LOGIC NEGATIVE LOGIC 

$1 (9) 5 ST (9) 5 
J1 (11) 7 2 (6) J1 (11) 7 2 (6) 
K1 (10) 6 z 3 (7) K1(10) 6 3 (7) 
R1(8) 4 R1 (8) 4 

C (13) 9 ¢ (13) 9 
$2 (16) 12 fae $2 (16)12 
532 (14)10 al 15 (3) Jj2(14)10 15 (3) 
K2 (15)11 ee 14 (2) K2 (15) 11 —14 (2) P 
R1(1)13 R1(1) 13 


~ Numbers at ends of terminals denote pin numbers for 
L package (Case 620). 


Numbers in parenthesis denote pin numbers for 
F package (Case 650). 





led J-K flip-flop. Asynchronous set (S) and reset 


(R) are provided. The set and reset inputs over- | 


ride the clock. 


A common clock is provided with separate 


J-K inputs. When the. clock is static, the J-K/ 


inputs do not effect the output. 


The output states of the flip-flop change on} 


the positive transition of the clock. 


Input pulldown resistors eliminate the need} 


to tie unused inputs to VEE. Output rise and} 


fall times have been optimized to provide relaxe 
tion of system design and layout criteria. 


| CLOCK JK TRUTH 
R-S TRUTH TABLE TABLE* 





ek = Not Qefined “Output states change on posi 3 


tive transition of clack for J. 
K input condition present. 


Pp = 280 mW typ/pkg (No Load) 
ttog = 140 MHz typ 


ee Ves 


FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT 


Vec1 = Vcc2 = 
+2.0 Vdc 


Clock Input (0} 


input Pulse 
t+ =t-=1.0n8 
Outy Cycle = 50% 


50-ohm termination to ground lo- 
cated in each scope channel input. 


Vee = -3.2 Vde 


See General information section for packaging. 
This is advance information and specifications are subject to change without notice. 
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All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPoy¢ to output pin. Vout 
is 2:1 attenuated. 


Unused outputs connected to a 
50-ohm resistor to ground. 


pes it 3 
Ce YORE OEY SORT RAR 


mL Se ea 


ADM oI Sek 2h Se 
ot! MAR eto Be a ae A 


ame 


ete) paren eee He 


ra cr PO 
ke ML 


€67-E 


wee Sirti He Wie CACM a all So Sct eet EDs te eit aE an at OMEN DS UP Sidra aT creat eM, Red cra Sa Pe STR SAREE EDL 


a 


{rr aii! sheds Aarne tims es pian tacts dears oe: Peer Te rece Oe ena ee Se Ee Seen nen i cn op pene rarer iaywereis ays Ue TetanA eT eter ee oe 


“FLEGBIGAL.CUARAGTERISTICS = 4 : 


oy 


(panu!}U05) GeGOLOWn: 


tech 'fuit, temperature ‘range MECL ‘10,000 series ‘cif- eae . 

‘Quit has bedndesignéd ‘to’‘Mmeet the dt specifications ~ L SUFFIX 
shown in the teést'table, after thermal equilibrium has ms CERAMIC PACKAGE 
been established. The circuit is in a test socket or | CASE 620 | 





‘mounted on a printed circuit board and transverse air 
flow greater than 500 linear fpm is maintained. Out: s2 i2 
puts are terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for only one 
input, or for one set of input conditions. Other inputs 
or outputs are tested in the same manner. , 





@ Test 
Temperature 


-55°C 
+25°C 
+126°C 





MC10536L Test Limits 


“1. -1.620 | -1.820 

E -1.620 | -1 820 

‘| Logic “qe 7 ; ; A 

Threshold ‘Voltage : : 
‘Logic “O"’. Lge : 
- Threshold Voitage 


-0.845 
-0.845 
Switching Times : . 
Clock Input ; 
Propagation Delay 3. 5S. 
Rise Time (20 to 80%) 
'’" Fall Time (20 to 80%) =.) : 
t§+3- 


Set Input” 
%12+14- ef: | 

Reset Input 
Propagation Delay 1 \. ; ieee 
| ae ie 
Pea Eee 


Vde 
Vdc 


Propagation Delay 
t12+15+ 


Setup Time 


1 aaa 

NOTES: “ 
' @ Individually test each input; apply ViH max to pin under test. 
@® Individually test each input: apply ViL min to pin under test. 
Q Output level to be measured after a clock pulse has been applied to the C input (pin 9) SL ViL min 
© Out, ut level to be measured after a clock pulse has been applied to the C input (pin 9) on VIHA min 
© See Figure 2 for timing test diagram. ’ VILA max ‘ 


— Vit} max 


v6C-E 


ELECTRICAL CHARACTERISTICS s19 





Each full temperature range MECL 10,000 series cir- Jit 6 

cuit has been designed to meet the dc specifications - F SUFFIX 
shown in the test table, after thermal equilibrium has R110 7 CERAMIC PACKAGE 
been established. The circuit is in a test socket or ees CASE 650 


mounted on a printed circuit board and transverse air O44 
flow greater than 500 linear fpm is maintained. Out- S2 16 = 
a 





puts are terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for only one 
input, or for one set of input conditions. Other inputs 
or outputs are tested in the same manner. 


@ Test 
Temperature 


-§55°C 
+25°C 
+125°C 


7 rs ee ae as ee VORTAGE APSCIED TO Foie USTeO BELOW: 
serie} _ten_{ iin | ni [Vint max | 
ee Pee eee es | Vitmin | Vinamin | Vitamex| Vee 


aN = “4 ood Ge es 
; 1,14,15,16 — 
Lagic 1" ~0.880 | -0.930 -0.780 | -0.825 | -0.630 
Output Voltage 6@ -1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630 vi 
Logic "0" -1.655 | -1.850,; — -1.620 | -1.820 Vde 
Output Voltage 7@ -1.920 | -1.665 | -1.850] -— -1.620 } -1.820 Vde 
Threshold Voltages $ ® -=1.100 -0.950 -0.845 Vde 


Loge “0” 
| Threshold Voltage 


Cleck Input 
Prapagstion Deley 
Rige Time (20 to 80%) 
Fall Time (20 to 80%) 


NOTES: 

@ individually test each input; apply Vit max to pin under test. 

ef Individually test each input; apply Vit. min to pin under test. aes Shiela 

@ Output fevel to be measured after a clock puise has been applied to the C input (pin 9) JU yi min Pian ge, 
@® Ouwgut level to be measured sfter 2 clock. puise has been applied to the C input tpin 3) mp ey VIHA min aoe pees: a ie ‘. 


®. Pre Fpay 2 for, siening, wipt Ceprern.. bie hes ee ies ie . 


(panuiuos) GEGOLOIN 





ry 
Pel ee ap. meee! 
’ 3 


SON. 





a | FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


on fe78 35 


as ot ee Dee 


a 


BS 


aed \° 





Vin 


H a ‘tipput Pulse 
Vt. "ths t- = 2.0 ns + 0.2 ns 
(20 to 80%) 


Clock Input 


.50-ohm termination to ground to- 
ar» cated in each scope channel input. 


R Input 


S Input 


Q Output 


G Output 


Vec1 = Vcc2 = 
+2.0 Vde 


3-295. 


Vout 


All input and output cables to the 
scope are equal! lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyz to Output pin. Vout 
is 2:1 attenuated. 


Al! unused outputs are tiled to 100 
ohm resistor to ground. 


NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be presént at the inputs J or K. 


thoig is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the inputs J or K. 





UNIVERSAL HEXADECIMAL 


COUNTER 


MECL 10,000 series 





MC10536 


SEQUENTIAL TRUTH TABLE* 









INPUTS 


H ) 


cove]zese|ooe | _ 


eeee[ear [reece 
reee|rsss[zrerfe 
SSesirressl(ecsr 


Seeseaq)i rr Sseicses 
BSseo\lressisees 
Creer eserrirce 








gd = Don't care. 





OUTPUTS 


Carry | Clock 
In ef 
# 


L L 
H L 
L H 
H H 
L H 
H L 
L L 
H H 











Carry 


O 


¢ 
-~ 


sere|raza|zeea[e 





* Truth table shows logic states assuming inputs vary in sequence 


shown from top to bottom. 


** A clock H is defined as a clock input transition from a low to a 


high logic level. 


(14)10 
(1)13 
(16)12 
(15) 11 
(10) 
(9) 
(13) 
(11) 


Numbers at ends of terminals denote pin numbers for L package 


(Case 620). 


Numbers in parenthesis denote pin numbers for F package 


(Case 650). 


See General Information section for packaging. 
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- will require no power if left open). The counter 


| St |. s2 

pt fH | Increment (Count Up) | 2 
Pw t kL | ’ 7 

Bee 


The MC10536 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This binary counter 
is useful in high speed central processors and peripheral. 
controllers, minicomputers, high speed digital commu 
nications equipment and instrumentation. The filex+ 
bility of this device allows the designer to use one 
basic counter for most applications, and the synchron- 
ous count feature makes the MC10536 suitable for 
either computers or instrumentation. tes ake paleo! 

Three control lines (S1,S2, and Carry In) determi 
the operation mode of the counter. Lines S1 and 
determine one of four operations; preset (program) 
increment (count up), decrement (count down), or: 
hold (stop count). Note that in the preset mode @ 
clock pulse is necessary to load the counter, snd 
information present on the data inputs (D0, D1, O02 
and D3) will be entered into the counter.. Carry Gal 
goes low on the terminal count, or when the counter} 
is being preset. 

When an output is not needed, it can be left 
to conserve system power. (The open emitter outpu 
















state only on the positive going edge ofi the clock. 
Any other input may change at any time except duri 
the positive transition of the clock. 
This device is not designed for use with 
clocks. Control.is via $1 and. S2. = i 
A prescaler can be constructed using the MC10536 
in conjunction with the MC10631 which will oper. 
at over 200 MHz input frequency. A 500 MHz presceler 
is possible using an MC1690 500 MHz D Flip-Flop, an 
MC 1670 300 MHz D Flip-Flop, and the MC 10536. 


FUNCTION SELECT TABLE 


| $2 | Operating Mode . 
c : 


L. Decrement (Count Down) 
| H | Hold (Stop Count) 


PD = 625 mW typ/pkg (No Load) 


L6C-€ 
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‘GCECTRIEAL CHARACTERISTICS WESTER Orr, et Esse TONE IF es eee xt 





‘ech Tull:tompereture range MEOL 10,000 Gouea - re , apo: , i : , 
- eeries circuit has been designed to meet the. . 43: eee 
de specifications shown in. the test table, $5 15: Ls 
after thermal equilibrium has been estab- CERAMIC PACKAGE 
lished. The circuit is in a test socket or CASE 620 


mounted on a printed circuit board and 6 
transverse air flow greater than: 500 linear 5 
fpm is maintained. Outputs are terminated 

through a 100-ohm resistor to -2.0 volts. . 
Test procedures are shown for only one 
input, or for one set of input conditions. 


TEST VOLTAGE VALUES 


[Vinmax | Viemio | Vinanin |Vitamex | Vee 


















Other inputs or outputs are tested in the 
) +26°c | 0.700 |. -1950 | -1.105 | -1475 | 5.2 | 
same manner. - e 128°C 


|_-0.630 | -1820 | -1.000 | -1.400 | 6.2 | 
MIC10536L Test Limits - 


pa ere 2! 26°C ES. ee DP 
Viet max Vil min | Vitamin | Vitamex | Vee _| 


















Power Supply Orain Current 


Logic “1 

- Output Voltage | 

Logic “QO” VOL 
_ Output Voltage . 


Logic “"1"" - Vowa 
ee 









§,6,11 


42 
ya 





Propegation Detay . 


Clock Input 1134144 


113414- 
013444 






Carry In To Carry Out 
ae 1104+4+ 






Set Up Time ., 


» Dete Inputs 1194134 












12-134 

Select Inputs 9+13+ 
pul eee t74+19% 
Carry In Input 10-134 
"13+10+ 









Oate Inputs 







1134126 
(13+12- 
113494 
_3+7+ 
13+190- 
104134 
tcountup 
coumdown 
ta+ 
14 
te 
t14- 


wit 


Select inputs 


Carry In input 








Counting Frequency 








Rise Time 
{20% to 80%) 


Fall Time 
(20% to 80%) 








Viv er 
@ Individusity apply Vii. min to Bin under test, @ Measure output after clock pulse Vii SJ appears at clock input (pin 13) @ Before test set all Q outputs to a logic high. 


“IA YOTO" PH) oA penser cet Pte ee heii, Toe he: ‘ pets iN syemneings Serine cer esnmnts are Sele ona esi Saas dea} 
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ELECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 


series circuit has been designed to meet the F SUFFIX 
de specifications shown in the test table, 

Shek CERAMIC PACKAGE 
after thermal equilibrium has been estab- CASE 650 





lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
‘fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 





MCTOGSOF Test Limits APPLIED TO PINS LISTED. 


eC A A 


input Current 
a6 
ee ee 


~1.080 -0.880 -0.930 
Coase ioehiaas 
Logic ‘0’’ 
Output Voltage 
Logic ‘‘1"’ 
Threshold Voltage 


(100-ohm Load) 
Propagation Deley 





Clock input ty+24 
+2. 
t1+8+ 

eee as t1+8- 
Carry tn To Carry Out 14-8 
t14+8+ 


o 
nat * 


Set Up Time 
Osta Inputs 1641+ 
t16-14+ 
Select Inputs t4394+4+ 
qo tti+t+ 


Carry In input 14-14 
t4+14+ 


CS 


Dete Inputs t14+16+ 
t1+16- 
Select inputs t14134 
t+41- 
Carry in input} t1+14- 
t14+1+ 
feountup 
feountdown 
tee 
ta 
tw} 
t2. 


NOnNG OO NN NA ANA 


. i 63 a ee ee ee neers Pay sO cet SN . 7 . rook |  # Fs % se = - “ “e = cae 
@ inerncnaniy deaty Vil nin Wetn'unae wih: =|) Mensure output efrer clock pulee Vy —/ appears et cionk inpytipin 13) (Before, test ext 4H. outputs to a tagic high. : 
: re * “ : : i oc ar : + oe 


Cee a ee eg ON a etn ai a ON oe ive et ba lela + salt. eR ga eee Doe oe Lisise- Dare Coes OP Cree a ey 
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AC 10536 (continued) 





Ee 
a 
Qs SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 
if NOTE: 
a teetup is the minimum time before the positive 
2 transition of the clock pulse (C) that information must F Vec1” Vec2= +2.0 Vdc 
C be present at the input D or S. a 
5 thoig is the minimum time after the positive tran- 
‘ sition of the clack pulse (C} that information must 
if remain unchanged at the input D or S. 

Input Pulse 

t+ =t-= 2.0ns+ 0.208. 

(20 to 80%) 

i‘ : Clock Input 


Vee = -3.2 Vde 


+#1.11 V 


+0.31 V 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 
pin and TP oy to Output pin. Vous 
is 2:1 attenuated. 


Unused outputs are connected to 
a 100-ohm resistor to ground. 





SET UP AND HOLD TIMES 





Carry in 


(a) is the minimum time to wait after the 
counter has been enabled to clock it. 


(b) Is the minimum time before the 
counter hes been dissbied that it may 
be clocked. 


(c) is the minimum time before the 
counter is enabled that a clock pulses 
may be applied with no effect on the 
state of the counter. 





* (d) is the minimum time to weit efter 
the counter is disabled thet a clock 
pulse may be spplied with no effect in 
the state of the counter. 


(b) and (c) may be negative numbers 
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MC 10536 (continued) “al 


COUNT FREQUENCY TEST CIRCUIT — 


ee ee aa 


Clock Input © 


et EO Oe 


Input Pulse 
t+ =t- = 1.0ns 


All i do 
Duty Cycle = 50% ll input an utput cables to the 


scope are equal langths of 50-ohm 
coaxial cable. Wire. length should 
0.1 pF 4a be < 1/4 inch from TPj,, to input 


eT een ee af 
celeberdepcorge ty Seebhisen, ben eabtta pal tgeen SUE! oso: 


pin and TP oy to output pin. Vout 
60-ohm terminetion to ground lo- is 2:1 attenuated. 


cated in each scope channel input. 


on be etaecee dlnntiis. 


Unused outputs are connected to 
a 100-ohm resistor to ground. 





Fiery 


‘toe 


? ‘ eh ate a ee 
eptaenten pene te MP oe 5 0 mete rebate ln omens wet rode om nptnid het tea eaen Tent we MR OT EH HY 


apse 





\ 


Tete eee iste 6 Teh on ton eee a 
Nena a7 ambled ite sas A tales emeccnae oe sr -pedect cies <ibinenie sme, eet et Lop ante the agentes. 


wow ine 7 
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ee 
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ata Seek Bee 
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14Q0 1101 4 Carry Out 










MC 10536 (continued) 
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i‘; To provide more than four bits of counting capability several 
Hc 10836 counters may be cascaded. The Carry In input overrides 

clock when the counter is either in the increment mode or the 
t mode of operation. This input allows several devices to 
cascaded in a fully synchronous multistage counter as illustrated 
Figure 1. The carry is advanced between stages as shown with 


The various operational modes of the counter make it useful 
a wide variety of applications. If used with MECL I!!! devices, 
with input toggle frequencies in excess of 300 MHz are 
Figure 2 shows such a prescaler using the MC 10536 and 





external gating. The Carry In of the first device may be left open. 


FIGURE 1 — 12 BIT SYNCHRONOUS COUNTER 


APPLICATIONS INFORMATION 


MC1670. Use of the MC10631 in place of the MC1670 permits 
200 MHz operation. 

The MC10636 may also be used as a programmable counter. 
The configuration of Figure 3 requires no additional gates, although 
maximum frequency is limited to about 50 MHz. The divider 
modulus is equal to the program input plus one (M = N + 1), there- 
fore, the counter will divide by a modulus varying from 1 to 16. 

A second programmable configuration is also illustrated in. 
Figure 4. A pulse swallowing technique is used to speed the counter 
operation up to 110 MHz typically. The divider modulus for this 
figure is equal to the program input (M = N). The minimum 
modulus is 2 because of the pulse swallowing technique, and the 
modulus may vary from 2 to 15. This programmable configuration 
requires an additional gate, such as 4MC10509 and a flip-flop such 
as 4MC10531. 








CREW STN, sell cA id 1 Oa ea ‘ Os DT cia be cyag Tbhse Wik eS WON Pa, 2 PT Tes SS cae SER EP TS ee Sea sheiva giant we end Sk 
PRS MaDe ieiios iA edit rae: ok cca a lta le oe cel i RSE RESTA CM MOTT te Ur SPF TH Tee TED la ET Tey PTC ENE RTT? PRC TUT ERT eet 
. ‘ ; Fa ; SE Mabey tg Bete weet ia TAD: ta a “ti 6 CO AE Na ehh saith AD ot a ed Oe kb eA th 





Cc Qo Qi Q2 aA3e c Q0 Q1 Q2 Q3F tC. a0 a1 a2 a 
Cin Cout Cin : Cout Cin . 
C c c 
1 
System 
a > Note: S1 and S2 are set either for increment or decrement operation. 
ed 
_ FIGURE 2 — 300 MHz PRESCALER 
aot 
by 
eS Logic High 
_ MC10636 
Input Frequency 
: 32 


MC1670 
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MC 10536 (continued) 


FIGURE 3 — 60 MHz PROGRAMMABLE COUNTER 


Program Input 


DO O01 O2 O3 


Cour 


fin 
1 f ee 
out Program Input + 1 


2 fmax S50 MHz Typ. 


3 Divide Ratio is from 1 to 16. 





FIGURE 4 — 100 MHz PROGRAMMABLE COUNTER i 


Program Input 


DO O01 D2 O3 


MC10536 


$1 
a0 a2 a3 


%”’MC10531 


in 
= 


1 four 


Program Input 
2 fmax = 110 MHz Typ. 


3 Divide Ratio is from 2 to 15. 
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UNIVERSAL DECADE 


MECL 10,000 series 
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COUNTER 


MC10537 







SEQUENTIAL TRUTH TABLE* 


INPUTS 


Carry | Clock 
S2 { bette! Q2 


o1O1 9 
o1|O]o 
o),O)0 


gd = Don't care. 


*Truth table shows logic states assuming inputs vary in sequence 
shown from top to bottom. 
** A clock H is defined as a clock input transition from a low to 
a high logic level. 











Cc 
= 
vU 
Cc 
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Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 


See General Information section for packaging. 
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FUNCTION SELECT TABLE 





Pp = 625 mW typ/pkg (No Load) 


count 


The MC10537 is a high speed synchronous counter 
that can count up, count down, preset, or stop count at 
frequencies exceeding 100 MHz. This decade counter 
is useful in high speed central processors and peripheral 
controllers, minicomputers, high speed digital commu- 
nications equipment and instrumentation. The flexi- 
bility of this device allows the designer to use one 
basic counter for most applications. The synchronous 
count feature makes the MC10537 suitable for either 
computers or instrumentation. 

Three control lines (S1,S2, and Carry In) determine 
the operation mode of the counter. Lines S1 and S2 
determine one of four operations; preset (program), 
increment (count up), decrement (count down), or 
hold (stop count). Note that in the preset mode a 
clock pulse is necessary to load the counter, and the 
information present on the data inputs (DO, D1, D2, 
and D3) will be entered into the counter. Carry Out 
goes low on the terminal count. The Carry Out on the 
MC 10537 is partially decoded from Q1 and Q2 directly, 
so in the preset mode the condition of the Carry Out 
after the Clock’s positive excursion will depend on the 
condition of Q1 and/or Q2. 


When an output is not needed, it can be left open to 
conserve system power. (The open emitter output will 
require no power if left open.) The counter changes 
state only on the positive going edge of the clock. 
Any other input may change at any time except during 
the positive transition of the clock. The sequence for 
counting out of improper states is as shown in the 
State Diagrams. 

A prescaler can be constructed using the MC10537 
in conjunction with the MC10631 which will operate 
at over 200 MHz input freugency. A 500 MHz prescaler 
is possible using an MC 1690 500 MHz D Flip-Flop, an 
MC 1670 300 MHz D Flip-Flop, and the MC 10537. 


































= 150 MHz typ 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 





‘ L SUFFIX 
dc specifications shown in the test table, CERAMIC PACKAGE 
after thermal equilibrium has been estab- CASE 620 


lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 





TEST VOLTAGE VALUES 








Test procedures are shown for only one eae aiaaCoREA 

input, or for one set of input conditions. @ Test vame ll vicawenl vee cl 

Other inputs or outputs are tested in the p Temmoresrs 

same manner -s5°c | -0.880 | -1.920 | -1.255 | -1510 | 52 | 
+25ec | -0.780 | -1a50 | -1105 | -1475 | 52 | 











c] -0630 | -1820 | -1.000 [| -1.400 | 62 
MC10637L Test Limits 


125° 
Symbol Sa a ae ea re a 
Foner Supply Dvn Curent te | 8 | - | 1s |] 




























Logic "1" 


- Output Voltage 
Output Voltage 
Threshold Voltage 


7,9 

7,9 

7.9 
Switching Times 
(100-ohm Load) 
Propagation Delay 















1.19 V 
























Clock Input 134+14+ 
t19+14- 
(13 +4+ 
: 13+4- 
Carry In To Carry Out 10-4- 





t10+4+ 









Set Up Time 























Data Inputs 0424134 
12-13+ 

Select Inputs 194134 
074134 

Carry In input t10-13+ 





€13+10+ 















Oata Inputs 013412+ 


13+12- 
13+9+ 
t13+7+ 
t13+10- 
t10+13+ 
feountup 
feountdown 
ta+ 
t14+ 









Select Inputs 













Carry In Input 










Counting Frequency 







ame Vane 
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E LECTRICAL CHARACTERISTICS 
Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on ‘a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs or outputs are tested in the 
same mannar. 


9,10,15,16 
11 


Logic 1°’ 

Output Voltage 
Logic ‘0°’ 

Output ‘Voitege 
Logic ‘'1’’ 

Threshold Voitege 

"9" 

Threshold Voitage : 
Switching Times 

(100-ohm Load). 
Propagation Delay 

Clock Input 


Carry in To Carry Out t14-8- 
t14+8+ 


Set Up Time 
Osta inputs (164+1+ 
16-14 


Select inputs t13+1+. 
1141+ 


Carry In Input 14-14 
1414+ 


Dete Inputs 1+16+ 
t1+16- 

Select Inputs 1413+ 
t1411+ 

Carry in Inpue ft &14+14- 
t1a+1+ 


fcountup 

countdown 
tg+ 
t24 

tg 

(20% to 80%) t2- 
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F SUFFIX 
CERAMIC PACKAGE 
CASE 650 





TEST VOLTAGE: VALUES 


@ Test | 
Temperature | Vinnman |-Viemin_| Vinamin | Vitamex | Vee 


-0.880 | “-1.920 |- -1.255 | -1510 | -52 | 








Vit 
@ individually apply VEL min tO Pin under test. @ Measure output after clock pulse Vii SJ appears at clock input (pin 1) @ Before test counter must be set to a zero count condition (ail outputs low) 
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MC 10537 (continued) 


COUNT FREQUENCY TEST CIRCUIT 


Vin Yoer™ Yoo = +29 VF Voit 


Clock Input @ 


Input Pulse. 
tt+=t—21.0ns 
Duty Cycle = 50% 


‘0.1 pF a 


NOTE: 


‘50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire tength should 
be < 1/4 inch from TP), to input 
pin and TPoyt to Output pin. Vour 
is 2:1 attenuated. 


Unused outputs are connected to 
a 100-ohm resistor to ground. 


(a) Is the minimum time to wait after the counter 
has been enabled to clock it. 


(b) is the minimum time before the counter hasbeen 
disabled that it may be clocked. 


(c) is the minimum time before the counter is en- 
abled that a clock pulse may be applied with no ef- 
fect on the state of the counter. 


(d) is the minimum time to walt after the counter 
is disabled that a clock pulse may be applied with no 
effect in the state of the counter. 


(b) and (c) may be negative numbers. 


tsetup is the minimum time before the positive 


transition of the clock pulse (C) that Information 
must be present at the input D or S. 


thoig is the minimum time after the positive 
trenaivion of the clock pulse (C) that information 
must remain unchanged at the input D or S. 


41.11 V 


Q Output 


Clock Input 

input Pulse 

t+ = t-= 2.0+ 0.2 ns TP, 
(20 to 80%) 


41.11 V 


+0.31 V 


50-ohm termination to ground located in each scope. 


channel input. 


All input and output cables to the scope are equal 
lengths of 50-ohm coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input pin and TPoy¢ to 
Output Pin. Vout is 2:1 attenuated. 


Unused outputs are connected to a 100-ohm résistor 
to ground. 
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MC 10537 (continued) 


UNIVERSAL DECADE UP/DOWN COUNTER 


a5 
limtiieast 


| 20 > 
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MECL 10,000 series 


FOUR-BIT UNIVERSAL 
SHIFT REGISTER 





MC10541 


t 
‘ 


The MC10541 is a four-bit universal: shift 
register which performs shift left, or shift right, 
serial/parallel in, and serial/parallel out opera: 
tions with no external gating. Inputs St and $2 
control the four. possible operations of the 
register without external gating of the clock. 
The flip-flops shift information on the positive 
edge of the clock. The four operations are sta 
shift, shift left, shift right, and parallel entry of 
data. The other six inputs are all data type in-. 
puts; four for parallel entry data, and one for 
shifting in from the left (DL) and one for shift- 
ing in from the right (DR). All four outputs 
are capable of driving 100 ohm lines. : 

When the register is used for serial output 
only, the unused emitter follower outputs i 
be left-open. 























| $2 ] OPERATING MODE 
a 


C[_Peretineney 
Sis TL Tae 
Daf seranne Ta 


* Outputs as exist after pulse appears at °C” input with Input conditions fsnift 
es shown. (Pulse = Positive transition of clock input). ; 






= 425 mW typ/pkg (No Load) 
150 MHz typ 





Si) 
fs 
ee 







Numbers at end of terminals are pin numbers for L package (Case 620). 







Numbers in parenthesis denotes pin numbers for F package (Case 650). 






LOGIC DIAGRAM 







03 






Peralie! Enter 


a cs 
Pl Fl at—toll 
Sa ete | 












See General Information section for pack aging. 
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ELECTRICAL CHANACTERISTICS = fe eee 












SAG ech pes et ec oat aah ed eet Ey ems Te nye payee Derg oni 
Each tuill temperature range MECL 10,000 2 2 & et Oe. 
peries circait has been’iéstghed to meet the rm Oe eR , A PARE? 


de specifications shown in the test table; 
after thermal equilibrium has been estab-— 
lish8d. Thé circuit. is in a test socket or 


: nem L SUFFIX 
mounted on a printed circuit board and CERAMIC PACKAGE 
transverse air flow greater than 500 linear CASE 620 


fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 


TEST VOLTAGE VALUES 


















Characteristic 


Vinamiel Vicars] Vee 





4,5,6,7,9 
10,11,13 









Logic ‘0’ Threshold Voltage 





Switching Times (100 2 Load) 






























Propagation Delay t44+3+ 
Setup Time (tsetup) 14244+ 
"12-4+ 
10+4+ 
10-4+ 
Hold Time (thoig) t4+12+ 
t4+12- 
t4+10+ 
t4+10- 
Rise Time (20% to 80%) t3+ 
Fall Time (20% to 80%) t3- 


Shift Frequency fShift 


= Ea 


Vic 





® These tests to be performed in sequence as shown. 
(2) See switching time test circuit for test procedures. 
(3) See shift frequency test circuit for test procedures. 
(4) Reset to zero before performing test. 
(5) Reset to one before performing test. 


en | 
and outputs are tested in a similar manner. @ Test ; 
Temperature Vitimax | Vimin Vit Amax 

-55°c | -0.880 | -1.920 | -1.255 | -1.510_|-5.2 | 

+25°c | -0.780 | -1.850 | -1.105 | -1.475 |-5.2 | 

ee +128°c_| -0.630_| -1.820 | -1.000 | -1.400 |-6.2 | 

; ‘PINS LISTEO BELOW: a 


(panul1uos) L7GO LOW 


OLE-€ 


_ fpm is maintained. Outputs are terminated 


es 7 ee 2,9 
et ECAR Cor cH 7BYCLEBTE PAAG 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 


























lished. The circuit is in a test socket or F SUFFIX 
mounted on a printed circuit board and CERAMIC PACKAGE 
transverse air flow greater than 500 linear CASE 650 


through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 





MC10541F Test Limits 





TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 


Tost te min [tr | tin {Tee |_Men {_Min 1Mes_ mn in iain Aran Ye 
Power | Power Supply Orain Current Drain Current | =— [12] -] -] - | 45 |] 


— ve 1 | 
22 1 ¥ 

re 7 1 

— 


ep is Nica All oad eal piaiad | 
eee 14, 15, 1 

ree ee el aol Pea and ia ik el a a =" a bal a Dl 

SG ESS Sea Sa 


= =_— z Se 1 wtf EF | 
bd | hADBb ue | 


12 
3.2V| 
12 4,5 
MHz 


These tests to be performed in sequence as shown. 
See switching time west aircult for. test procedures. 
See shift frequency test. eisguit tor Sort repeat: 
Resat to zero before ee ee 

Reset to one: before performing wit 55 












| ¥ 
| ¥ 






es 
> 
<«— ~ 


Logic ‘’0’' Threshold Voltage 


| @ oT]! 











Switching Times (100 2 Load) 


Propagation Delay 









tg+7+ 
116+8+ 
416-8+ 
t14+8+ 
t14-8+ 
t8+16+ 
t8+16- 
te+14+ 
t8+14- 

(7+ 

t7. 
fShift 


























Hold Time (thoid) 











Rise Time (20% to 80%) 
Fall Time (20% to 80%) 
Shift Frequency 







a : 





6660 
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MC10541 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


™  §0-ohm termination to ground lo- 
*.  eated in each scope channel input. Input Pulse 
Cate. tt =t- = 2.0+0.2ns 
All Input and output cables to the (20 to 80%) 
*  ¢cope are equal lengths of 50-ohm 
coaxial cable. Wire length should Input 
be < 1/4 inch from TPj,, to input 
pin and TP out to Output pin. Vout 
ig 2:1 attenuated. Pulse Generator 


Q Output VEE = -3.2 Vde 


MC 10102 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPoyt to Output pin. Vout 
is 2:1 attenuated. 


Input 


Pulse Generator 
Test Procedures: 


1. Set 01, 02, 03 = +0.31 Vde (Logic L) 
DO = +1.11 Vde (Logic H) 


. Apply Clock pulse f te to set QO high. 


§0-ohm termination to ground lo 
cated in each scope channel input. 


. Maintain Clock Low. 
Set Si = +0.31 Vde (Logic L) 
S2 = +1.11 Vde (Logic H) 


. Test Shift Frequency 


All unused outputs are connected 
to 100-ohm resistor to ground. 


Vee = -32 Vde 
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MECL 10,000 series 


12-BIT PARITY 
GENERATOR-CHECKER 





MC10560 


The MC10560 consists of nine EXCLUSIVE:-: 
OR gates in a single package, internally con-. 
nected to provide odd parity checking or gen- 
eration. Output goes high when an odd number 
of inputs are high. Unconnected inputs are 
pulled to low logic levels allowing parity de- 
tection and generation for less than 12 bits.. 












Sum of 
High Level 
tnputs 


Pp = 320 mW typ/pkg (No Load) 
tod = 4.0 nstyp 














Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






APPLICATION INFORMATION. FIGURE 1 — 48-BIT PARITY CHECKER 


The MC10560 is useful in any system 
requiring high speed detection or generation 
of parity. The MC10560 can generate parity 
for twelve bits in four ns. A large number of 
functions on one chip reduces package count 
and saves system power. As shown in Figure 
1, by using the MC 10560’s and one MC 10507 
parity can be checked or generated on 48 
bits in 9.5 ns, or 7.5 ns if the MC10507 is 
replaced by a MECL IIt MC1672 or MC1674, 
although these MECL III parts are not guar- 
anteed over the full temperature range. 

If parity detection or generation is re- 
quired for less than twelve bits, the unneces- 
sary inputs can be left open. !nput pulldown 
resistors will insure that the unused inputs 
are pulled to the low logic level. 


wW 
=] 
= 
o 
w 
°o 
- 
=] 
© 
w 
o 
- 
= 





See General Information section for packaging and maximum ratings 
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ELE-E 


ELECTRICAL CHARACTERISTICS 
















3 
Each full temperature range MECL 10,000 4 
series circuit has been designed to meet the _ 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 6 
lished. The circuit is in a test socket or 7 L SUFFIX 
mounted on a printed circuit board and . CERAMIC PACKAGE 
transverse air flow greater than 500 linear 2 CASE 620 
fpm is maintained. Outputs are terminated 10 
through a 100-ohm resistor to -2.0 volts. 11 
Test procedures are shown for one set of 12 
conditions. 
13 
14 
15 @ Test 


pee ee NO ee 
| Vitimex | Vinmin | Vinamin | Vitamex | Vee | 
[-o.880 [1.920 [1.255 [1.510 [5.2 
vasec | -0.700 | -1.850 | -1.105 | -1.475_ | -62 | 
tizsec [0630 | -1.820 [ -1.000 |" -1.400_[ -52_ 


MC10560L Test Limit 
sc imits ee TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Temperature 
-55°C 










[Vivines | Viumin | Vinamin | Visamen | VEE 
ee ees 


25 ywAdc 8 
220 uAdc 8 


Trae | Ce A 
vee 45579,0 pss | 

11,12,13,14,15 
jase 4,12,13.14.16 p= fe |e 
11,12,13,14,15 


Vdc 3,5,6,7,9,10,11 
12,13,14,15 
7 
3 
3 


+1.19V ne ee Oe 
5 ns 3 2 8 1,16 
4 
4 
4 


Power Supply Drain 
Current 


Input Current 


Logic “4 oe 
Output Voltage 









Logic “oO” 
Output Voltage 





Logic "q oe 
Threshold Voltage 





Logic ’’O’’ 
Threshold Voltage 











Switching Times 
(100-ohm load) 


Propagation Delay 










Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) 


wW 
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VLEE 


‘ELECTRICAL CHARACTERISTICS 



















Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 





ee! F Ix 
mounted on a printed circuit board and ea Ce AcE 
transverse air flow greater than 500 linear CASE 650 


fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for one set of 
conditions. 


TEST VOLTAGE VALUES 

















TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Gehan Os (eae: MO al 








Power Supply Drain 
Current 


Logic oq? VOH 
Output Voltage 


Logic ‘0’ VOL 
Output Voltage 








7 1.2,3,8,9, 10, 
11,13,14,15,16 












1,2,3,7,8,9, 1 0. 
11,13,14,15,16 





Logic hb | ve 
Threshold Voltage 






Logic 9’ 
Threshold Voltage 






Switching Times 
(100-ohm load) 
Propagation Delay 


“IN | @ | @] 





Rise Time 
(20% to 80%) 

Fall Time 

: £{20%w OR) 


(panuiuod) Q9GOL ON 


Input Pulse 
Generator 


Input Pulse 
tt =t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 


- cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coexial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to Output PIN. Voure 
is 2:1 attenuated. 
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PROPAGATION DELAY 





MECL 10,000 series 





BINARY TO 1-8 DECODER 





(LOW) 


MC10561 


The MC10561 is designed to decode a three 
bit input word to a one of eight line output. 
The selected output will be low while all other 


outputs will be high. The enable inputs, when 
either or both are high, force all outputs high. 










POSITIVE LOGIC 







Eo (6) 2 
E1 (3) 15 






6 (10) a0 






6 (9) Q1 







4 (8) Q2 







3 (7) Q3 





12 (16) QS 











11 (15) Q6 





Pp = 315 mW typ/pkg (No Load) 
tog = 4.0 nstyp 










C (2) 14 












Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 660). 


[~e20 [Fins [Fin v6 | Fin 
cd HL a 







TRUTH TABLE 


NABLE 
INPUTS] INPUTS OUTPUTS 


|E1{Eo|c |B] A] ao{a1| a2] 03/04] a5/ a6] a7 | 








L}LILILIL| LT HT HJ HT AWH] aA] aT a 
LPL ILILIH}| HTL] HP AHP AR] aA] aA a 
LPL ILIHIL| HEH} ol Hy AHy a] a] a 
L]LILIHIH| HP HT AH oy Hy aH aH a 
L]LIHICIL] H} HP AHP ARP ol] aA] A aH 
L]LI]HILIH| H|} HT HT HT AH] et] aA] a 
LC] LIHIHILI HT HP HP aH PAR] a Uo a 
LC} ULTHIHIH}] H} HT HTH PARP HR aA 
HH} @ |o/¢1¢| H|/ HJ HJ HIT HI HHI H 
@ILHIPI>O/O| HI HIT HIHT HIT HI] HI H 








@ = Don’t Care 


See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 














TEST VOLTAGE VALUES 
[Vinimex_| Vi min | Vitamin | Viramex | Vee 


[-0.880 | 1920 | -1.255 | -1810 | 62 
[-0.700 | -1.860 | -1.105 | -1.475 | 6.2 
[0630 [ -1.820 | -1.000 | -1.40_ | 52 


“TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


@ Test 
Temperature 


-65°C 
+25°C 
+125°C 























MC10S561L Test Limits 





: 









Switching Times 
(100 2 Load) 
Propagation Delay 








6.0 
6.0 
20 3.3 


t14+13- 
14-13+ 


13+ 
t13- 











Rise Time (20% to 80%) 
Fall Time (20% to 80%) 


eee |elsleeelte iE 
$8 


im 
= [ie 


Tain [wee Win [tye [Mex | win | Ma] une | Vinmee | Yimin | VinAmin | Vitame | Ver 
| - | 37 | - | - {| 20 [ - {2200 [uae | 14 | - {| - | - f{ 8 T[ 116 | 
ees) ee oe eee mae a ee 
“r0e0 | asso | -asso| - | oro [ose |oeo|ve | «@ | - | = | = | 8 | ve | 
Output Voltage -1.080 | -0.880 | -0.930 -0.780 | -0.825 | -0.630 Vde 8 
Sos 2e ovat vaiee [-1.920 | -1.888 |-1950 | — | -1.620 | -1.20 |-1.545| vee | va [| - [| - |---| 8 | 116 
Threshold Voltage -0.845 Vde 8 
[opie “0” Threshold Voltage res - | — [1600 eae! 
40 
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BLE-E 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit hes been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through se 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 





F SUFFIX 
CERAMIC PACKAGE 
CASE 650 









TEST VOLTAGE VALUES 
en | eee eee 







TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





b 
8 







| Power Supply DrainCurrent | te | 12 

SiR re tes ear 

| tin, | 2 

[Logie Output voitows | Vou 1 

a ec ee 
Threshold Voltage 

a 

Switching Times i 


Pin 
Under 
Test 
Logic vq’ 
Output Voltage 
Logic ‘0’ Threshold Voltage | Vo_a 


(100 Load) 
Propagation Delay 










Ries Time (20% to 80%) 
Fall Time (20% to 80%) 





an aot eh EG 
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MC 10561 (continued) 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcoc1™ Voc2 


+2.0 Vde 


Pulse 
Generator 


Input Pulse 
t+ =t- 23 2.0+ 0.2 n8 
(20 to 80%) 


- 60-ohm termination to ground lo- 
cated in each scope channel input. 


> es ee oe 


All input end output cables to the 
scope ere equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP,,, to inout 
pin and TPoy¢ to output pin. 
Vout !s 2:1 attenueted. 


APPLICATION INFORMATION 





. The MC10561 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. This design provides the identical 
“4 ns delay from any address or enable input to any 
‘output. 


4 
‘ 
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PROPAGATION DELAY 


Unused outputs connected to a 
100-ohm resistor to ground. 


A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 1. This system, using 
the MC10536 control counters, has the capability of in- 
crementing, decrementing or holding data channels. When 
both SO and S1 are low, the index counters reset, thus 
initializing both the mux and demux units. The four binary 
Outputs of the counter are buffered by the MC10501s to 
send twisted-pair select data to the multiplexer/demulti- 
plexer units. 


OcE-E 


FIGURE 1 — HIGH SPEED 16-BIT MULTIPLE XER/DEMULTIPLEXER 


Control Selection 


MC 10501 


MC10501 


Start/Stop 


MC10515 


MC10515 


MC 10536 


1614131211109 8 


MC10564 


0 


MC10561. 


15 14131211109 8 





(Panunuos) LOGOLOIN 


MECL 10,000 series 


BINARY TO 1-8 DECODER 
(HIGH) 





MC10562 


The MC10562 is designed to convert three 
lines of input data to a one-of-eight output. The 
selected output will be high while all other out- 
puts are low. The enable inputs, when either 
or both are high, force all outputs low. 










POSITIVE LOGIC 







Eo (6) 2 
E21. (3) 15 





6 (10) GO 









6 (9) Q1 


4 (8) Q2 











11 (16) Q6 





Po = 315 ns typ/pkg (No Load) 
tog = 4.0 nstyp 
















Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (case 650). 






[Pins [Pin 16 | 
Lins | Pine | 





[Pins 
Pin 12 | 






TRUTH TABLE 
INPUTS | OUTPUTS 


| uTPUTS 
pEo/E1) c{ 8] A | a0/a1] a2/ a3) 04] as a6/ a7) 









rPeerereereee 
errerr rere 
Pre re re lee 
rrerrcet eee 
re rrrfere sc 
Peeler ee es 
ererlerrrrere 





@lrrrrrerere 
Terrrrrrrer 
e@errircirrre 
S@e@rIirriirer 
eerriririr 
rreerrtrrerre 








@ = Don’t Care 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 





tL SUFFIX 
CERAMIC PACKAGE 
CASE 620 





TEST VOLTAGE VALUES 


0800 | -1.920 | -1265 | 1510 | 62 
0.700 | 1850 | -1105 | 1475 | -62_ 
"0630 | -1820 | -1.000 | -1.400 | 62 









@Test 
Temperature. 
65°C 
+25°C 
+125°C 











MC10562L Test Limits 





Power Supply Drain Current | ote | 
Input Current | Nin | 
| 

Logic *‘1” VOH 
Output Voltage 

Lagic ‘0” . Vor 
Output Voltage 

Logic “1” VOHA 
Threshold Voltage 

Logic ‘‘0” VOLA 
Threshold Voltage 


Svitching Times 
(100-ohm load) 


Propagation Delay 















1144+13+ 








Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 
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ELECTRICAL CHARACTERISTICS " 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in a similar manner. 


Power Supply Drain Current 


Logic ‘1 Vv 
Output Voltage 


Logic ‘1 
Threshold Voltage 

ogic “0 
Threshold Voitage 


Switching Times 
(100-ohm load) 


Propagation Delay 


Logic '’0”’ 
Output Voltage 


Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 


Sih ets 





MC10562F Test Limits 


deere 6 pie cena odes awhis cues on 


thew ef 


Sr nee emer ee ee ee ome 





F SUFFIX 
CERAMIC PACKAGE 
CASE 650 
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MC 10562 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcci1 = Ycoc2 
+2.0 Vdc 


Pulse 
Generator 


Input Pulse . 
tt =t-=2.0+ 02ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyr to Output pin. 
Vout is 2:1 attenuated. 


APPLICATION INFORMATION 





The MC10562 is a true parallel decoder. No series 
gating is used internally, eliminating unequal delay times 
found in other decoders. 


This device is ideally suited for demultiplexer applica- 
tions as shown in Figure 1. One of the two enable inputs 
is used as the data input, while the other is used as a data 
enable input. 


A complete mux/demux operation on 16 bits for data 
distribution is illustrated in Figure 2. This system, using 
the MC 10536 control counters, has the capability of incre- 
menting, decrementing or holding data channels. When 
both SO and S71 are low, the index counters reset, thus 
initializing both the mux and demux units. Control infor- 
mation via twisted pair lines is sent through MC10501 
gates to the MC10515 line receivers to provide select 
data to the multiplexer/demultiplexer units. 
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PROPAGATION DELAY 


Unused outputs connected to a 
100-ohm resistor to ground. 





FIGURE 1 -- DEMULTIPLEXER (1 OF-8 LOCATIONS) 


Data Select 
Ql 


MC10562 


E1 
DO 01D2 D304 05 06 D7 


Data Output 


GCE-E 


seer re ee ray t 


FIGURE 2 — HIGH SPEED 16-81T MULTIPLEXER/DEMULTIPLEXER 


Control Selection 


MC 10501 MC10515 


> ae aip- 


15 14131211109 8 


MC10564 


0 


MC10601 MC10515 


| iia 
$10 


| owciniannl MC10536 


Cr 


Tr) SxX-xXp - = 


A MC 10562 MC 10562 
Start/Stop 


18 14131211109 8 
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MECL 10,000 series 


8-LINE MULTIPLEXER 





MC10564 


The MC10564 is a high speed, low power 
MECL eight-channel data selector which routes 
data present at one-of-eight inputs to the out- 
put. The data is routed according to the three 
bit code present on the address inputs. An en- 
able input is provided for easy bit expansion. 















TRUTH TABLE 


DATA 
ADDRESS INPUTS ROUTED 


FROM: 


























ENABLE 






x4 
X5 
x6 
X7 


Pp = 310 mW typ/pkg (No Load) 
tog * 3.0 ns typ 





spon Freer 





¢@ = Don’t Care 






POSITIVE LOGIC 











A (11) 7 Lo 
8 (13) 9 ) 3 
G (14) 10 ibe 


Enable (6) 2 







Tt) 15 (3) 
Ho 
xo (10) 6 ae 
ua 
x1 (9) § i 
H] | | ¢p-4——~ 
x2 (8) 4 -----— ee 
Hey 
x3 (7) 3 SL 
jira 
x4 (15) 11 SO 
Ute 
x6 (16) 12 ee 
C= 
x6 (1) 13 ———aa 
Lbs 
X7 (2) 14 








| 620 | 
co 









Numbers at end of terminals are pin numbers for L package (Case 620) 
Numbers in parenthesis denotes pin numbers for F package (Case 650) 








See General Information section for packaging and maximum ratings. 
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, ipa ie Cea Cr See es es A ne Ca 
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ELECTRICAL CHARACTERISTICS... . .. pe de 
PY tte ites » 
t i ne hr a A | 4 


Each full temperature renge MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test tabie, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 


Logic qe’ 

Output Voltage 
Logic is 0 ed 

Output Voltage 


Logic ia | ee 
Threshold Voltage 


Logic ‘'0’ 
Threshold Voltage 
Switching Times 
(100-ohm load) 
Propagation Delay 


Rise Time 
* (20% to 80%) 

Fall Time 
(20% to 80%) 





X2 


x3 


x4 












life 


-0.630 | ~1.820 | -1.000 | -1.400 | -5.2 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


&annnverea 


> 





De eae, ate leet gets eit 


cps 


1 RH gL RNR TRO RT RS NR 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


TEST VOLTAGE VALUES 


See ee ee aN ape Us eS ete an eete 


3 
© 
o1 
o 
= 
o 
2) 
5 
as 
5 
c 
© 
= 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test tabie, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fom is maintained. Outputs are terminated 
through a 100-ohm resistor to. -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 


Logic #4 oe 
Threshold Voitage 


Logic “0"’ 
Threshold Voltage 
Switching Times 


(100-ohm load) 
Propagation Delay 


Rise Time 

(20% to 80%) 

Fait Time 
(20% to 80%) 


x1 


x2 


x3 


xa 


11 


13 





14 














= F SUFFIX 
9 i a CERAMIC PACKAGE 
CASE 650 


Weleiestactanal 








seit 


. 











TEST VOLTAGE VALUES 


a 


6, 8,11,14 


+20V 


—_ = 
—_ = 


(panuljuos) POSGOLIIN 


MC 10564 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 





Input 


Pulse Generator 


ive 


Input Pulse 
tt=t-=2.04+ 0.2ns 
(20 to 80%) 


. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 


scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyz tO Output pin. Vout 


“4 


— oo ee Ce eee ee 


is 2:1 attenuated. 


PROPAGATION DELAY 
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MC 10564 (continued) 


APPLICATION INFORMATION 





The MC 10564 can be used wherever data multiplexing 
or parallel to serial conversion is desirable. Full parallel 
gating permits equal delays through any data path. The 
output of the MC10564 incorporates a buffer gate with 


eight data inputs and an enable. A high level on the enable: 
forces the output low. The MC10564 can be connected; 
directly to a data bus, due to its open emitter output and 
Output enable. 

Figure one illustrates how a 1-of-64 line multiplexer can 
be built with eight MC 10564’s wire ORed at their outputs) 
and one MC10161 to drive the enables on each multi-; 
plexer, without speed degradation over a single eed 
being experienced. 


FIGURE 1 — 1-OF-64 LINE MULTIPLEXER 


The Bit chosen is dependent on six-bit 
code present on inputs 7, 9, 14 of the 
MC10161 and the A, B, C inputs of the 
MC10564. 
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DUAL BINARY TO MECL 10,000 series 


1-4 DECODER 
(LOW) 





MC10571 







The MC10571 is a binary coded 2 line to 
dual 4 line decoder with selected outputs low. 
With either EO or E1 high, the corresponding 
selected 4 outputs are high. The common enable 
E forces all outputs high. 

All propagation delay times are equal due to 
the internal emitter dotting techniques used. 
High impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to VEE. 






POSITIVE LOGIC 










10(14)Q0 3 












11(15) Q0 2 


12(16) QO 1 









13 (1) Q0 0 


Pp = 330 mW typ/pkg (No Load) 
tod = 4.0 nstyp 






3 (7) Q1 3 







4 (8) Q1 2 







5 (9) Q1 1 







6 (10)Q1 0 







Numbers at end of terminals are pin numbers for L package (Case 620). 
. | Numbers in parenthesis denotes pin numbers for F package (case 650). 






TRUTH TABLE 


zrrezzz|| 





@ = Don’t Care 





Pd 
$ 
See General Information section for pack aging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 


10 Q03 
Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


11 Q02 


12 Q01 


13 Q00 





3 Q13 
L SUFFIX 
CERAMIC PACKAGE 
4 Qa12 CASE 620 


§ Q11 






6 Q10 
@ Test 
Temperature | ViAmin 
55°C [1.266 | 
125°C p=1.106 [1.4765 | 62 
















MC10671L Test Limits 
aa ee [oe oe | [oe] Moe | Wm [Same] Var 
[Foner Supp ban Goren [tee [= | - | -Pw | n| -| - [ane freien - | — | - |» [uw 


ere FE Pee 
lint joa | = [e 
oe | | ae | ai | “88 “0.700 | “oaze | -0690 
“190 | “oen0 | “oso | ~ | “0700 | “oaze | “0630 | 
| Vou | 
























Logie “0” Output Volteg ox | 13 _| -1.920 | 1.666 | FStaan [ovees | 
Logic “1” Threshold Voltage VOHA -1.100 0.845 
ote a 
Logic ‘0°’ Threshold Voitage VOLA aa | -1.635 2,9,14,15 
-1.635 2,7,14,15 










Switching Times 
(100,\2 Load) 
Propegation Delay 


+1.11V +0.31 V 


2,9,15 
2,9,15 
9,14,15 
9,14,16 
2,9,16 


9,14,16 






Riss Time (20% to 80%) 


Fall Time (20% to 80%) ai 


ARON me totem ne tae eee eecte beams seem rae eo oe wees : CT oo oe OC. ae ee are) tee thee Site et eka te amg ee 8 ere ee 8 aller te Bese 6 sPaaatininbi siege ea re seh id oe BRS Gs ~ 





(panunuos) LZGOLOW 


ear ballad 


Cee’ 


Te eel Re so tab ROU temo san Pray ee se 


ELECTRICAL CHARACTERISTICS ~~ tm es cert eee eee Seek dete eae cena aoe eee Sa tap ort Hae eae, ean ga Tene Clg ae fiom Ge teeta ~ ase esa 







Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ofm resistor 
to -2.0 volts. Test procedures are shown 


15 Q02 


16 QO1 





only for selected inputs and outputs. Other 1 Q00 
inputs and outputs are tested in a similar 
manner. 
7 Q13 
oa F SUFFIX 
8 Q12 CERAMIC PACKAGE 
CASE 650 
E 3 911 












10 Q10 


TEST VOLTAGE VALUES 
@ Test 
Temperature ViLmin 
55°C | 6.2 | 
+25°C -1.475 | -6.2 | 
+125°C | -5.2_ | 
MC10671F Test Limits 
i ~ is TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
ee ec 


Test 
: 41.110 V 
ns 


b 
8 


d 
s 
a 














F2 





Power Supply Drain Current 
ico = 
lint 
Logic ‘1°’ Output Voltage 


Logic ‘‘0’’ Output Voltage 


Logic ‘1’ Threshold Voltage VOHA 
















38 


qo. 
—_> = 


Logic “0” Threshold Voltage VOLA 2,9,14,15 
2,7,14,15 


+0.31V 






Switching Times 
(100 2 Load) 
Propagation Delay 


Pulsin 








t11+10+ 
t11-10- 
t11+1+ 
t11-1- 
10 
tt+ 
10 
ty. 





-S- 5 









Rise Time (20% to 80%) 









1 
1 
10 
1 
10 
1 


Fall Time (20% to 80%) 


Ace 
Ea 
Ea 
av 


a = 


_ 
> 


<<|< 
a . 
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MC 10571 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


25 wr 


Input 


Pulse PROPAGATION DELAY 
Generator 


+#1.11 V 


+0.31 V 


Input Pulse 
t+ =t-=2.0+ 0.2 n8 
(20 to 80%) 


. Unused outputs connected to 
a 100-ohm resistor to ground. 


O +0.31 Vdc 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
Pin and TP oye to output pin. 
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MECL 10,000 series 


DUAL 
BINARY TO 1-4-DECODER 





(HIGH) 


MC10572 







The MC10572 is a binary-coded 2 line to 
dual 4 line decoder with selected outputs high. 
With either EO or E1 low, the corresponding 
selected 4 outputs are low. The common en- 
able E, when high, forces all outputs low. 

All propagation delay times are equal. High 
impedance 50 k ohm resistors on all inputs 
eliminate the need to tie unused inputs to VEE. 





POSITIVE LOGIC 












Eo (2) 14 






10 (14) Q03 






11 (15) QO 2 







12 (16) QO 1 






Po = 325 mW typ/pkg (No Load) 
tod = 4.0 ns typ 







4(8) Q12. 







5 (9) Q11 









6 (10) Q10 






‘] Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






S@rrrmrrmri:c E 





@ = Don’t Care 






See General Information section for packaging and maximum ratings. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


10 QO 3 


11 Q0 2 


12 Q0 1 





13 Q0 0 


3a1 3. 
L SUFFIX 
CERAMIC PACKAGE 
4ai 2 CASE 620 


§ a1 1 





TEST VOLTAGE VALUES 





6ai10 









&| | 
31318 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Vitmin | VinAmin | 





7 











' 
= wh 
88 


Logic oq oe 
Output Voitege 


Logic “0 Output Voltage 


te 


( 
= at 
7 e 
ath ab 


ND 
o 
—_ 
> 





ewe 


5 5 
fe 






Threshold Voltage 


Switching Times 
R100 2 Loed) 


Propagation Delay 










Vitam 
bead 
La 

7 

6 

6 








13 
13 
6 
13 
6 
13 


Rise Time (20% to 80%) 









Fall Time (20% to 80%) 


(Panuljuod) Z7GOLOIN 
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“ELECTRICAL CHARACTERISTICS . ane ee 


Each MECL 10,000 series circuit has been 













designed to meet the dc specifications 14 003 
shown in the test table, after thermal! equi- 
librium has been established. The circuit is : > 
in a test socket or mounted on a printed ara 
circuit board and transverse air flow greater 
than 500 linear fom is maintained. Outputs 16 Q01 
are terminated through a 100-ohm resistor 
to -2.0 volts. Test procedures are shown ers 
only for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 

7 alg 

F SUFFIX 
8 al2 CERAMIC PACKAGE 
CASE 650 
9 Q11 
10 Q10 
TEST VOLTAGE VALUES 
@ Test 
Temperature 
-65°C 


-1.475 










MC10572F Test Limits 







TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


a 
é 
: 


Pay * 


Power Supply Drain Current | te | 


~d 


een ee he 
co 6138 88 az 


ed 
w 


a 
RB) | 18188 


66 

0 @ 
EE 
> > 
& & 


-1.080 -0.630 Vde 
-1.080 -0.630 Vde 
1.970 =1.880 
—1.190 -0.950 -0.845 
—1.100 —0.950 —0.845 


2,6,13 
2,6,11 


po 
83 


Switching Times 
(100 2 Load) 


Propagation Delay 


+0.31 V 


b| |e 
B13 |8 





| es 
fe 
= = 


ts = 
“~o7~o 











Rise Time (20% to 80%) 


Vde 
Vde 
Vde 
Vde 
+1.11V 
ns 





Fall Time (20% to 80%) 


(Panunuos) 27GOLOW 


MC 10572 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1 * Yoc2 
Vin +2.0 Vde Vout 


— 






50 PROPAGATION DELAY 
input 
+1.41V 
Pules Vin 50% 
Generator +0.31 V 





Vin 
J 
Vout 
i Vout 
v 
input Pulse 
Papen eye cre (Sei anaes [ite cee . 
(20 to 80%) Kd | 
>: a. 
|) 
O 
LL ——— a a =P oes —anse <<< ea a ss _J 
0.1 pF T 0.1 wr Unused outputs connected to a 
| — 100-ohm resistor to ground. 
= O +1.11 Vde a 
or +0.31 Vde Vee -3.2 Vde 


per test table. 


All input and output cables to the scope 
are equal lengths of 50-ohm coaxial 
cable. Wire length should be < 1/4 inch 
from TPip, to input pin and TPous to 
Output pin. Vout is 2:1 attenusted. 
Unused outputs connected to a 100-ohm 
resistor to ground. 
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MECL 10,000 series 





DUAL 4 TO 1 MULTIPLEXER 


MC10574 































The MC10574 is a high speed dual channel 
multiplexer with output enable capability. The 
select inputs determine one of four active data 
inputs for each multiplexer. An output enable 
forces both outputs low when in the high state. 
The enable is also useful in wire-ORing several 
multiplexers to achieve additional channel capa- 
bility. Delay from data input to output is typi- 
cally 3.5 nanoseconds. 






Thaseeh-atcpeatashalhy wbbetiasaiisticthcentam raat % 
. 


PD = 305 mW typ/pkg (No Load) 
tog = 3.5 ns typ (Data to output) 





xO (7) 





X11 (9) 


X2 (8) 





X3 (10) 


A (11) 


Enable (2) 14 O 


YO (1) 130 








Y¥1 (15) 110 
O15 (3) W 


Y2 (16) 120 


Y3 (14) 100 





TRUTH TABLE 


ENABLE ADDRESS INPUTS | OUTPUT: 


¢@ = Don't Care 






Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 


peo 
2 Generali Information section for packaging, and maximum ratings. 


ee 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet xo 3 
the dc specifications shown in the test 

table, after thermal equilibrium has been wes 6 
established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through es 100-ohm resistor to 

















x2 4 





x3 6 


L SUFFIX 
-2.0 volts. Test procedures are shown for CERAMIC PACKAGE 
only one input, or for one set of input con- aA? CASE 620 
ditions. Other inputs tested in the same 


manner. 8 9 


Enable 140 


Ses 


YO 130 







Y1 110 


TEST VOLTAGE VALUES 












Logic *’0"' 
Threshold Voltage 
Switching Times 
(100 2 Load) 
Propagation Delay 





Rise Time 
(20% to 80%) 

Fall Time 

420% to 80%) 


(panuiuos) f/GOLOIN 


Lve-e 


ELECTRIGAL- CHARACTERISTICS... ~.. fo Gale at agate RAIN HE are mec SRNR wel 4 elena co ing tora tes Abin Esa REO Fg, FERAL EE ONS. phn eee itiat Seeks: Galeton seen adn bo. & Sr ee a ee Fos wee 
. akc al . ‘ 


Each full temperature range MECL 10,000 a 
series circuit has been designed to meet 
the dc specifications shown in the test a 
table, after thermal equilibrium has been 
established. The circuit is in a test. x2 
socket or mounted on a printed circuit 
board and transverse air flow greater than x3 


500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 









ditions. Other inputs tested in the same 8 
manner. 
Enable F SUFFIX 
CERAMIC PACKAGE 
CASE 650 
Yo 
v1 
TEST VOLTAGE VALUES 





00 | -1.920_ 
780 
[0630] -1.820_ [=1400 | -82 | 


a TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


| Vitd max | Vit min | Vit min | ViLA max | VEE 
ene ee es eee eee ees | ee ee 


; 








MC10574F Test Limits 


















Logic ‘1"’ 
Output Voltage 
Logic "0”’ 
Output Voltage 
Logic ‘’1’’ 
Threshold Voltage 
Logic *’0’’ 
Threshold Voltage 
Switching Times 
(100 2 Lead) 
Propagation Delay 








Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) 


< < < < 
2 
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MC 10574 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vec1"™ Yoc2 
+2.0 Vdc 


iy 


Input 


Pulse Generator 


input Pulse 
tt =t-=2.0+0.2n3 
(20 to 80%) 


if 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 

scope are equal lengths of 50-ohm 

coaxial cable. Wire length should 

be < 1/4 inch from TPj,, to input Vee = -3.2 Vde 
pin and TPoye to output pin. 

Vout !8 2:1 attenuated. 


PROPAGATION DELAY 
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Ahn? 8 


Ete». 


He ime fa 3 


ae 


QUINT LATCH 


MECL 10,000 series 





MC10575 


Thé MC10575 is a high speed, low power quint latch. 
it features five D type latches with common reset and a 
common two-input clock. Data is transferred on the nega- 
tive edge of the clock and latched on the positive. edge. 
. two-elock inputs are “OR” ed together. Propagation 
elays: are typically 2.1 nanoseconds from each data input 
tb the ‘output. | 
* Any change on the data input will be reflected at the 
autpufs while the clock is low. The outputs are latched 
an positive transition of the clock. While the clock 


4 


£ 


@ = don’t care 


RAs OES AL aS SE BOGS (Se 


Information section for packaging and maximum ratings. . 
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is in the high state, a change in the information present 
at the data inputs will not affect the output information. 
The reset input is enabled only when the clock is in the 
high state. 


The MC10575 allows storage of five bits of information, 
and it is useful in temporary storage applications in high 
speed central processors, accumulators, register files, digital 
communication systems, instrumentation, and test equip- 
ment. 


NEGATIVE LOGIC 


Sarean= area Pe 


Vcc1 = Pint 
Vcec2 = Pin 16 
Vee =Pin8 


Pp = 400 mW typ/pkg (No Load) 
tod = 2.6 ns typ (Date to Output) 





vrE-e 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 






















fpm is maintained. Outputs are terminated L SUFFIX 
through a 100-ohm resistor to -2.0 volts. CERAMIC PACKAGE 
CASE 620 


Test Procedures are shown only for se- 
lected inputs and outputs. Other inputs 
and outputs are tested in the same manner. 












TEST VOLTAGE VALUES 





+25°C 
+125°C 


| Mex _| 
| =| made _| 
ah 


The 
825 | -0.630] Vdc 
ses | “a600 ee 
L+1.11 Vde | 





VOLTAGE APPLIED TO PINS LISTED BELOW: 


b|d 
~~ jo 
8/8 

. Ble | 
i] 


8 
cA 


Input Leakage Current 
Logic °’1”’ 
slob ae 


Logic ‘’1"’ 
Threshold Voltage 


Logic ‘'0” 
Threshold Voltage 
Switching Times 
Data Input 






BBRRIS 






66 








-1.820: Vde 
-1.820 Vdc 
Vdc 

Vde 

Vde 
Vde 


+141 Vde | 40.31 Vdc | Pulein_ 
ns Tr 6,7 10 


individually test each input: apply Vi_ min to pin under test. ; es oo = @ ' 
Qutput letched to high logic state prior to test. . og. Sin ts teri 
a LDR et nce en ore lemme eer nm mm ee ee ee Pde eter — — Soiane' dea So Salees ; snes = BE. aint Stet Ee es Parte AROS Pd Se el ae | mas 


meet ee ee nme oe eee mm mi a ee ee Lt meee 












a aw le 
. o> 7 °° 
—- = [aoe =e 
AAIaQQA 


+2.0V 
1, < 





















Clock Input 







Reset Input 





Setup Time 
Hold Time 


Rise Time (20 to 80%) 
Fall Time (20 to 80%) 









6 }- 
PR 
we 
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;MC 10575 (continued) 


SWITCHING TIME TEST CIRCUIT 


Vcc! =Vcc2=* 
+2.0 Vdc 


Data Input 


TPin 


PREF = 1.0 MHz 
t+ =t-=2.0 ns 
(20% to 80%) 
VoL = 0.31 V 
VoOH= 1.11 V 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should be 
< 1/4 inch from TPj, to input pin 
and TP out tO Output pin. 


Unused outputs connected to a 100 
Q resistor to ground. 
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MC 10575 (continued) 


VOLTAGE WAVEFORMS 





RESET INPUT 


OUTPUT 


DATA INPUT 


t10+ 14+ 


OUTPUT 


CLOCK INPUT 


OUTPUT 


NOTE: 
tgetup is the minimum time befbre the positive 


transition of the clock pulse (C) that information must 
be present at the data input (0D). 

thoig is the minimum time after the positive 
transition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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MECL 10,000 series 


LOOK-AHEAD CARRY 
BLOCK 





MC10579 


The MC10579 device has 12 low power gates 
internally connected to perform the look-ahead 
carry function. This device has high Z input 
pulldown resistors and open emitter outputs. 
This device has applications in fast look-ahead 
adders such as with the MC10581. It can be 
used also as a boolean function generator. 








Pp = 300 mW typ/pkg (No Load) 
toa = 3.0 ns typ (Carry, Propagate) 
4.0 ns typ (Generate) 







POSITIVE LOGIC 






G3(9)5 







P3(1)13 









qm 
G2(13)9 =—-—).D. 3(7) Crag 
ay 
oe + 
ee - 2(6)Gq 





C,(15)11 







15(3)Pg 







G1(11)7 


ie ligand - ° 6(10)C p49 


PO(2)14 

















Pg = PO+ P1+P2+ P3 Vec1=Pin1 (8) 

Gg = (GO + P1 + P2 + P3) (G1 + P2 + P3) (G2 + P3) G3 Vec2 = Pin 16 (4) 
Cr+2 = (Cp + PO + P1) (GO + PI) G1 Veg = Pin 8 (12) 
Cnh+4 = (Ch + PO+P1 + P2 + P3) (GO + PI + P2 + P3) (G1 + P2+P3) (G2 +P3) G3 







Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 






See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the dc specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


Input Current 


Logic ‘1° Output Voltage 


Logic ‘0’ Output Voltage 
Logic oe 1” 
Threshold Voltage 


Logic “oO” 
Threshold Voltage 


Switching Times 
(50 2 Load) 


Propagation Delay 


Rise Time (20% to 80%) 
Fall Time (20% to 80%) 





MC10579L Test Limits 





L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


TEST VOLTAGE VALUES 





(Panuiuod) G/GOLOIN 
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ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series has been de- 
signed to meet the de specifications shown 
in the test table, after thermal equilibrium 
has been established. The circuit is in a 
test socket or mounted on a printed circuit 
board and transverse air flow greater than 
500 linear fpm is maintained. Outputs are 
terminated through a 100-ohm resistor to 
-2.0 volts. Test procedures are shown only 
for selected inputs and outputs. Other 
inputs and outputs are tested in a similar 
manner. 


Power Supply Drain Current 


input Current 


Logic ve 1” 
Threshold Voltage 


Logic "oO" 
Threshold Voltage 


Switching Times 
(50 2 Load) 
Propagation Delay t15+10+ 
15-10- 
t9+6+ 
to.6- 
Rise Time (20% to 80%) t10+ 
Fall Time (20% to 80%) 





MC10679F Test Limits 





F SUFFIX 
CERAMIC PACKAGE 
CASE 650 


TEST VOLTAGE VALUES 


[vin min | Vina min | Vita max | Vee 


| -0.880 | -1.920 | -1.255 | -1510 | -5.2 | 


8,11 
8,11 
8,11,13 
811,13 
8,11 
8,11 
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MC 10579 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Input 
50-ohm termination to ground lo- 
cated in each scope channel input. 
Pulse 
Generator 


Input Pulse 
t+ =t-=2.0+ 0.2 ns 
(20 to 80%) 


PROPAGATION DELAY 


All input and output cables to the 


Vcoc1= Vcoc2= +2.0 Vde 


Veg = -3.2 Vde 


V is 2:1 attenuated. 


out 


scope are equal lengths of 50-ohm 

coaxial cable. Wire length should Unused inputs and outputs con- 
be < 1/4 inch from TPj, to input nected to a 100 ohm resistor to 
pin and TPoy, to output pin. ground. 





The MC10579 is a high speed, low power, standard 
MECL complex function that is designed to perform the 
look-ahead carry function. This device can be used with 
the MC10581 4-bit ALU directly, or with the MC10580 
dual arithmetic unit in any computer, instrumentation or 
digital communication application requiring high speed 
arithmetic operation on long words. 


FIGURE 1 — 32-BIT ALU WITH CARRY LOOK-AHEAD 


ALU 


ALU ALU 
Ch Cota Ch Ch ae 
Ch 


Cn+2 
MC10579 








When used with the MC10581, the MC10579 performs 
a second order or higher look-ahead. Figure 2 shows a 16- 
bit look-ahead carry arithmetic unit. Second order carry 
is valuable for longer binary words. As an example, addi- 
tion of two 32-bit words is improved from 30 nanoseconds 
with ripple-carry techniques, to 18 nanoseconds with carry 
look-ahead techniques. A block diagram of a 32-bit ALU 
is shown in Figure 1. The MC10579 may also be used in 
many other applications. It can, for example, reduce sys- 
tem package count when used to generate functions of 
several variables. 


ALU LU Add Time = = 
CG. Cla ae ns typ ‘ 
i PG G 


A 
Ch 
P. 
= ee 


Ch+a 


Cn+2 
MC10579 
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4.B1T ARITHMETIC 


LSE-e 


A10 


Y B10 
©) 
All 


O) 
8 @1q 
) 


A 
O 
| eaasehes 
AO BO Al 81A2 B2 A3 B3 AO .80 Al B1A2 B2 Al B3 
Crh Ch+a4 © Cy Cnh+4 
M M 
so MC 10581 so MC10581 


G 
4-B1T ARITHMETIC 4B1T ARITHMETIC 
LOGIC UNIT LOGIC UNIT 


PO GO P1 Gt P2 G2 P3 G3 


MC 10579 
CARRY LOOKAHEAD 


Cn+2 Cure 


FIGURE 2 — 16-BIT FULL LOOK-AHEAD CARRY ARITHMETIC LOGIC UNIT 


oy 
B12 
a12 ¥ ag 
() 


AO BO Al 81A2 B2 A3 B39 
Ca+4 


Ch 
M 


MC 10581 
4.BIT ARITHMETIC 
' LOGIC UNIT 
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MECL 10,000 series 


DUAL 2-BIT 
ADDER/SUBTRACTOR 





MC10580 


The MC10580 is a high speed, low power general-pur- _ 
pose adder/subtractor. It is designed to be used in special 
purpose adders/subtractors or in high speed multiplier - 
arrays. The MC10580 can be used in any piece of equip- 
ment where these operations are necessary. 

Inputs for each adder are Carry-in, operand A, and 
operand B; outputs are Sum, Sum, and Carry-out. The 
common Select inputs serve as a control line to invert A 
for subtract, and a control line to invert B. The speed 
is very fast, with Carry-in to Carry-out propagation delay 
of 2.2ns and Operand in to Sum or Carry-out propagation | 
delay of 4.5 ns. 










Pp = 360 mW typ/pkg (No Load) 






tog(tvyp): Cin to Coy, = 2.2 08 
AO to SO = 4.6 ns 
AO to Court = 4.5 n8 













POSITIVE LOGIC NEGATIVE LOGIC 





(15) 19 
(14) 10 
(16) 12 






(16) 11 
(14) 10 
(16) 12 












Positive Logic Only Both Positive and Negative Logic 
A’ =A @ Seta = AO Sela S = Cip (A’ BY + A’ B’) + Cin (A’ BY + A’ BB’) 
Cout = Cin A’ + Cin 8B’ + A’ B’ 







8’ = B@ Selg = BO Selg 







Numbers at end of terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 












POSTIVE LOGIC DIAGRAM — 1/2 Of Circuit Shown TRUTH TABLE 
















FUNCTION INPUTS OUTPUTS 
a A Sela [Seta [a0 | 0 | Cin | Cout 
Sela 
so 
so 
80 
Seg 
Cin SUBTRACT L 
L 
L 
L 
L 
L 
Cout : 
REVERSE 
SUBTRACT 


FUNCTION SELECT TABLE 


a Dn [s-Asws 
TH tt | s-Amnuss | 


Pet] HW [ s=8minusaA | 








ZeerIerTrTerierrTrriecwrereewierrrrirr:e rrrarzzrlg| 


FXIIFIeFCTIeE er IerrIIrizrerrireririimge rrrrzrrz|g 
frxrirxexrzyrerrerecrTrerigzrr creer xrgrjyrz~rreriree 





TITIOre er yrrzrzrer er |zrrrrerer|zrrireere 


errrrerrrirrrereereeere 


Prerrerrreree 









See General Information section for packaging. 


3-352 


€GE-e 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 





J 
| | L SUFFIX 


CERAMIC PACKAGE 
CASE 620 


eanwoiw 











TEST VOLTAGE VALUES 





@ Test 
Temperature 







Pin 
Test 
Power Supply Drain Current | ote [| 8 | 
4 
5 
6 
7 
9 
10 
11 











Logic “a” 
Output Voitage 


12 
0, — 
f -0. bi 0. os -0.630 ' 45,79 f { 
-0.780 | -0.825 .| -0.630 4,7,9 
-1.920 | -1 655 -1.850 -1.620 | -1.820 Vde 5,7,9 8 16 
Output Voltage -1.9 -1.665 | -1.850 -1.620 | -1.820 ' 7,9 { { 
-1.9 -1.655 | -1.850 -1.620 | -1.820 79 
Logic 1" VOHA -1.100 -0.950 ~0.845 Vde 79 
Threshold Voltage -1.100 -0.950 -0.845 { 4,7,9 
-1.100 -0.950 ~0.845 7,9 
Logic "0" VOLA -1.635 -1.600 Vde 7,9 
Threshold Voltage -1.635 -1.600 f 7,9 
-1 .635 -1 .600 47,9 


Switching Times | +4.49V | | Pulse Out | -3.2V]  +2.0V | 
| 


Logic “0” ine 


33: 





















Propagation Delay 
Operand Input 


Carry-in Input 


Select Input 





Rise Time 
(20 to 80%) 
Fall Time 


* Individually epply Vit min to pin under test. 


(panuj1Uu03) O8GOLOIN 


ySE-f 


ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 





















after thermal equilibrium has been estab- F SUFFIX 
lished. The circuit is in a test socket or CERAMIC PACKAGE 
CASE 650 


mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fom is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 


TEST VOLTAGE VALUES 


rae ee Pees Pree max i Veg 
.880 f 












poe s a 
| + 
— a ee ed oe re 


a a RS OB OA OG GE a 
630 


a eee -0.630 | Vdc |. 8,11,13 =< pais 
-0.780 -0.630 { 11,13 { 
-0.780 5 on -0.630 8,9,11,13 
-1.820 | -1.545 Vdc 12 4 
-1.820 | -1.545 
-1.820 | -1.545 : 

i 







Logic oe 1 oe Vou 
Output Voltage 


Logic ‘0’ VoL 
Output Voltegs 


Logic oq oe 
Threshold Voltage 


Logic “o"’ 
Threshold Voltage 





















Switching Times 
Propagation Delay 
Operand input 










t10+3+ | 


t8+3+ 
t8+7+ | 
1143+ 
1343+ 
t34+ 





Carry-in Input 









Select input 










Rise Time 
(20 to 80%) 
Fell Time 









ges: 


“Individually apply Vi__ min t0 pin under test. 
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*MC 10580 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 
11 


10 
12 


50-ohm termination to ground to- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj, to input 
pin and TPoyt to output pin. 
Vout !8 2:1 attenuated. 


Veci1 = Voc2 -: +2.0 Vdc 


Vee = -3.2 Vde 


PROPAGATION DELAY 


3-355 


| ie 


Unused outputs 
connected to a 
100-ohm resistor 
to ground. 





4-BIT ARITHMETIC LOGIC 
UNIT/FUNCTION GENERATOR 


MECL 10,000 series 





MC10581 


The MC10581 is a high-speed arithmetic logic unit 
capable of performing 16 logic operations and 16 arith- 
metic operations on two four-bit words. Full internal carry 
is incorporated. for ripple through operation. 

Arithmetic operations are selected by applying the 
appropriate binary word to the select inputs (SO through 
$3) as indicated in the tables of arithmetic/logic functions. 


POSITIVE LOGIC 


sO S1 S2 $3 
FO 


F1 
F2 
F3 
GG 
Pc 


Cn+a 


Group carry propagate (PG) and carry generate (GG) are 
provided to allow fast addition of very long words using a 
second order look ahead. The internal carry is enabled by 
applying a low level voltage to the mode control input (M). 

When used with the MC 10579, full-carry look-ahead, as 
a second order look ahead block, the MC 10581 provides 
high speed arithmetic operations on very long words. 


NEGATIVE LOGIC 


SO S1 $2 $3 
AO FO 


Fl 
Al 


F2 


F3 


Numbers at end of terminals are pin numbers for L package (Case 620) 
Numbers in parenthesis denotes pin numbers for F package (Case 650) 


Pp = 600 mW typ/pkg (No Load) 


tod (typ): Alto F =6.5ns 
Cry to Ca+4 = 3.1 Ns 


POSITIVE LOGIC 


: Logic Functions Arithmetic Operation 
Function Select | Mis High C= D.C. MisLow Cp is low 
$3 S2 S1 SO ig 


A F = Aplus 0 
+ - A plus (A @ B) 
*' A plus (A @ 8B) 
A times 2 
(A + B) plus O 
> (A + B) plus (A @ B) 
A plus B 
: A plus (A + B) 
(A + B) plus O 
- Aminus B minus 1 
- (A + B) plus (A @ B) 
- A plus (A + B) 


F-~ At 
F = Logical "1" 
F AeB 
F 6 
F=-A @ 8B 
F=-A+B 
FeAeos 
F-A@B 
F B 
FrA+B 
F - Logical ‘‘0’’ 
F-AeB 
F=A@B 
F-A 


= (A @ B) minus 1 
= (A @ B) minus 1 


A minus 1 


> GED SA Cane Oa a cra ea ca i Sin CORE Ok, oder a ell 
IrreetTrIrereprrerigirer 
ITeFerere rere gcrxreoi,;e 
nvnnnrannnnnAnnaATnn 


L 
L 
L 
L 
t 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 


See General Information section for packaging and maximum ratings. 





minus 1 (two's complement) 





Al to Pg = §.0 ns 
Al to GG = 4.5 ns 
Al to Ca+4 = 5.0 ns 


NEGATIVE LOGIC 


Arithmetic Operation 


Logic Functions 
Function Select M is High MisLow Cn of LSB must be High 
$3. S2 $1 SO F F 
F-A 


F - Aminus 1 
A plus (A + B) 
- Aplus (A + B) 
- A times 2 
- (& © B) minus 1 
- (A © B) olus (A + 8) 
‘Aplus 8 
- A plus (A e B) 
= (A eB) minus 1 
A minus B minus 1 
: (A eB) plus (A + B) 
(A eB) plus A 
“ minus 1 (two's complement) 
(A + B) plus O 
- (A + B) plus O 
- AplusO 


cr 
r 
c 


F:A+B 
F-AeB 
F - Logical ’’0’’ 
F-AeB 
F:B 
F=A@OB 
F-AeB 
F-A+B 
F A@B 
F-8 
F=AeB 
= Logical "1 
F-A+B 
F-=A+B 
F-A 


IrIktrrerrrerrzTIrrTIirr sc 
TrIeFerTrrITeere Frere Tier 
ITrerrrreiri)9e~Crreiirgwereieorg®e 
nnrannraonaraaonanrananrnaninwnanwnannn 


L 
L 
t 
Ll 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
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MC10581 (continued) 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet 
the dc specifications shown in the test 
table, after thermal equilibrium has been 
established. The circuit is in a test 
socket or mounted on a printed circuit 
board and transverse air flow greater than 





500 linear fpm is maintained. Outputs are L SUFFIX 
terminated through a 100-ohm resistor to CERAMIC PACKAGE 
CASE 623 


-2.0 volts. Test procedures are shown for 
only one input, or for one set of input con- 
ditions. Other inputs tested in the same 
manner. 


TEST VOLTAGE VALUES 


Power Supply Drain Current 


Input Leakage Current 


ie 
Yo. | 
[High Threshota Voltoge [| Vona | > _] 
[Low Threshotd Voltoge | Voral | — [+636 


*Test all input-output.combinations according to.F unction Table, 2 se 
**Eor threshold level test, apply threshold in put level to only one input pin at a time. 
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ELECTRICAL CHARACTERISTICS. . = oe thee 


Each full temperature range MECL 10,000 a 
series circuit has been designed to meet the 
dc specifications shown in the te$t tabie, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 
mounted on a printed circuit board and 
transverse air flow greater than 500 linear 
fpm is maintained. Outputs are terminated 
through a 100-ohm resistor to -2.0 volts. 


: 


[righ Oviputvooge | Von | 
Vou 


VOH 
VOL 


* Test ail input-output combinations according to Function Table. 
**For threshold level test, apply threshold input level to only one input pin at a time. 


F SUFFIX | 
CERAMIC PACKAGE 
CASE 652 













TEST VOLTAGE VALUES , 
(Volts) 











@ Test 

Temperature | Vidmax_| Viemin | Vitamin | Vitamex | Vee_| 
ssc | -o8e0 | 1970 | -1285 | -1810 | 52 
vasec [0.780 | -1960_| 1.105 | -1478 | -52 
vrasec_[_-0630_| _-1.820 | -1.000_[-1400_ [| 52 













MC10581F Test Limits 


| TEST VOLTAGE APPLIED TO PINS BELOW: 


Power Supply Drain Current 


Input Leakage Current 
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MC 10581 (continued) 


ELECTRICAL CHARACTERISTICS (CONT’) 


‘ B1 PG 

81 PG 

GG 
B1 CnH+4 
B1 Cn+4 
Fl 

Fi 


Characteristic 
Rise Time, Fall Time 
Rise Time, Fall Time 
Rise Time, Fal! Time 


t++, t-- 
tt, t- 
tt++, t-- B1 
t+, t- 
tt-, t-+ 
t+, t- 


—_ i 


Propagation Delay tt+, t+- 
Rise Time, Fall Time t+, t- 
Propagation Delay t+-, t-+ 
Rise Time, Fall Time t+, t- 
Propagation Delay t-+, t+- 
Rise Time, Fall Time tt, t- 
Propagation Delay t+-, t-+ 
Rise Time, Fall Time t+, t- 
Propagation Delay t+-, t-+ 
Rise Time, Fall Time t+, t- 
Propagation Delay t++, t-- 
Rise Time, Fal! Time t+,t- 


Propagation Delay Ch 


A0,A1,A2,A3 
A0,A1,A2,A3 


Cn+4 


35> 3 


Rise Time, Fall Time 
Propagation Delay 


Fl 
| | 


Rise Time, Fall Time 


Propagation Delay 
Rise Time, Fal! Time 


Pg 
jeri: : PG 
Propagation Delay 
Rise Time, Fall Time 


GG 
GG 


A0,A2,A3,C, 
A0,A2,A3,C, 


A0,A2,A3,Cy 

A0,A2,A3,Cy 
$3, Cp 
S3,Cp 


Propagation Delay 


Al Cn+4 

Rise Time, Fall Time Al Cn+4 
Propagation Delay tt++, t-+ B1 F1 
Rise Time, Fall Time Fl 


t+, t- B1 
t Logic high level (+1.11 Vdc) applied to pins listed. All other 
input pins are left floating or tied to +0.31 Vdc. 
Vec1 = Vcc2 = +2.0 Vde, Veg = -3.2 Vde 


| 
ao 
Ee 
a 
Leh 
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AC Switching Characteristics 


2.9 8.0 2.7 | 11.2 
1.3 3.5 1.3 | 5.2 


*For L Suffix only. 





°MC 10581 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vcc1-Vecc2 +20 Vdc 


PROPAGATION DELAY 


Pulse Generator 

input Pulse 

te=t-=2+Q0.2ns 
(20 to 80%) 


50-ohm termination to ground located 
in each scope channel input. 


All input and output cables to the scope 
ere equal lengths of 50-ohm coaxial cable 
Wire length should be < 1/4 inch from 
TPin to input pin and TPoyz to output 
pin. Vouyr it 2:1 attenuated. 


Unused outputs connected to a 100 ohm 
resistor to ground. 


Vee = -3.2 Voc 
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MECL 10,000 series 
HIGH SPEED TRIPLE 


LINE RECEIVER 





MC10616 


The MC10616 is a high speed triple differential 
amplifier designed for use in sensing differential signals 
over long lines. The base bias supply (Vgg) is made 
available to make the device useful as a Schmitt 
trigger, or in other applications where a _ stable 
reference voltage is necessary. 

Active current sources provide the MC10616 with 
excellent common mode noise rejection. If any ampli- 
fier in a package is not used, one input of that amplifier 
must be connected to Vgp to prevent upsetting the 
current source bias network. 

Complementary outputs are provided to allow driv- 
ing twisted pair lines, to enable cascading of several 
amplifiers in a chain, or simply to provide complement 
outputs of the input logic function. 
















POSITIVE LOGIC NEGATIVE LOGIC 


(8) ar pai: (6) (8) 4 2 (6) 
(9) 5 3 (7) (9) ane: SR (7) 
(13) ene ties (10) (13) 9 6 (10) 
(14) 10 7 (11) Pe ae Sa (11) 
ee aa pa fi aR aa (2) 
(1)13 15 (3) (1)13 15 (3) 

Laas) Lad (15) 


Ves Ves 










Numbers at end ot terminals are pin numbers for L package (Case 620). 
Numbers in parenthesis denotes pin numbers for F package (Case 650). 












Pp = 100 mW typ/pkg (No Load) 
tpg = 1-8 ns typ (Single ended) 
= 1.5 nstyp (Differential) 


CIRCUIT SCHEMATIC 


(7) 3 7 (11) (10) 6 14 (2) Vcc 
O O O O O 1 (5) 


O O O O 
(8) 4 (13) 9 (14) 10 (1) 13 (16) 12 





See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS. 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
de specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 





mounted on a printed circuit board and 4 2 L SUFFIX 
transverse air flow greater than 500 linear ae Da CERAMIC PACKAGE 
fpm is maintained. Outputs are terminated 9 6 CASE 620 
through a 100-ohm resistor to -2.0 volts. ama b> Tae ; 

Test procedures are shown only for select- 12 1a 

ed inputs and outputs. Other inputs and ee 

outputs are tested in a similar manner | 4 

Ves 





TEST VOLTAGE VALUES 


~s5%c [""-0.880 | -1.920 | -1.266 [| -1.610_| 















MC10B16L Test Limits 





Power Supply Drain Current 


a 
High Output Voltage Bal 


Low Output Voltage 
High Threshold Voltage 
Low Threshold Voltage VOLA 


Reference Voltage | Ves | 


Switching Times 
(50-ohm Load) 


Propagetion Delsey 





Rise Time 
(20% to 80%) 

Fall Time 

(20% to 80%) ° 


*Delay is 1.5 ns when inputs are driven differentially 
Delay is 1.8 ns when inputs are driven single ended 
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ELECTRICAL CHARACTERISTICS 


Each full temperature range MECL 10,000 
series circuit has been designed to meet the 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
lished. The circuit is in a test socket or 


mounted on a printed circuit board and 8 reps "6 
as 7 





transverse air flow greater than 500 linear 9 

fpm is maintained. Outputs are terminated 13 es 10 

through a 100-ohm resistor to -2.0 volts. 14 11 e SGrRiN 
Test procedures are shown only for select- ert eae 2 CERAMIC PACKAGE 
ed inputs and outputs. Other inputs and Te -3 CASE 650 
outputs are tested in a similar manner ce 15 


TEST VOLTAGE VALUES 


MC10616F Test Limits 


2 
3 


Power Supply Drain Current 


Reference Voltage Ves 


Switching Times 
(S0-ohm Load) 
Propagation Delay 


0.630 
-0.630 


tn | 4 
= ot | ot ot 
ee se 


aoa 
> ot 
= = | OO 


Rise Time 
(20% to 80%) 
Fall Time 
(20% to 80%) 


"Delay is 1.5 ns when inputs ere driven differentially 
Delay is 1.8 ns when inputs are driven single ended 


Test 
Lie 
6 
7 
6 
6 
7 
7 
6 
6 
7 
7 
6 
7 
6 
7 
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- MC10616 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Pulse Generator 


Input pulse 
tte =t- = 1.54 0.2 ns 
(20 to 80%) 


One input from each gate must 
be tied to Vgg during testing. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
Pin and TP oye to Output pin. Vout 
is 2:1 attenuated. 
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Unused outputs connected to 
a 100-ohm resistor to ground. 


PROPAGATION DELAY 





HIGH SPEED DUAL TYPE D MECL 10,000 series 


MASTER-SLAVE 





FLIP-FLOP 


MC10631 


The MC10631 is a dual master-slave type D 
flip-flop. Asynchronous inputs Set (S) and Reset 
(R) override the Clock (Cc) and Clock Enable 
(CE) inputs. Each flip-flop may be clocked sep- 
arately by holding the common clock in the low 
state and using the enable inputs for the clacking 
function. If the common clock is to be used to 
clock the flip-flop, the Clock Enable inputs must 
be in the low state. In this case, the enable 
inputs perform the function of controlling the 
common clock. 

The output states of the flip-flop change on 
the positive transition of the clock. A change 
in the information present at the data (D) input 
will not affect the output information at any 
other time due to master slave construction. ' 

Input pulldown resistors eliminate the need 
to tie unused inputs to Veg. Output rise and fall 
times have been optimized to provide relaxation 
of system design and layout criteria. 











RS TRUTH TABLE 





N.0. = Not Defined 








CLOCKED TRUTH TABLE 











@ = Don’t Care 
C= Ce + Cc. 

A clock H is a clock transition 
from a low to a high state. 










Pp = 270 MW typ/pkg (No Load) 
ftog = 225 MHz typ 










POSITIVE LOGIC NEGATIVE LOGIC 




















$1 (9) 5 R11 (9) 5 
O1 (11) 7 2 (6) D1 (11) 7 2 (6) 
Ce (10) 6 > Ce1 (10) 6 
R1 (8) 4 S1 (8) 4 
Ce (13) 9 Ce (13) 9 
R2 (1)13 S2 (1)13 
=. 14 (2) _s 14 (2) 
Ceo (15) 11 LS Cea (15)11 
D2 (14)10 15 (3) D2 (14)10 15 (3) 
$2 (16)12 R2 (16)12 






Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 
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* ELECTRICAL CHARACTERISITCS 
bo cite “ritiast aye Sac a AN a tie Gc D1 7 2 : L SUFFIX ; 
Each full temperature range MECL 10,000 c 6 CERAMIC PACKAGE 
" series circuit-has been designed. to meet the = is CASE 620 
dc specifications shown in the test table, 
after thermal equilibrium has been estab- 
. : ae Rt 4— 
lished. The circuit is in a test socket or Cc 9 
mounted on a printed circuit board and R213 
transverse air flow greater than 500 linear eee 
fpm is maintained. Outputs are terminated 14 feels 
through a 100-ohm resistor to -2.0 volts. Ce2 11 | Temperature 
Test procedures are shown for only one D2 10— 15 Ter 55°C 
i f e f i itions. 
input, or for one set of input conditions $212 +25°C 


Other inputs are tested in the same manner. 





VOLTAGE APPLIED TO PINS LISTED BELOW: 
















Characteristic 


Power Supply Drain Current 


tnput Leakage Current i 

Logic ‘‘1°’ VOH 
Output Voltage 

Logic ‘0’ Vv 
Output Voltage 


Logic *'1” 

Threshold Voitage 
Logic ‘‘O”’ 

Threshold Voitage 


Switching Times (100-ohm losd) 
Clock Input 
Propagation Delay 


o) 


<| < = 
§| ¢ 
>| pl] = e 











Rise Time (20 to 80%) 


Fall Time (20 to 80%) 


Set Input 
- Propegation Delay 














t42+15+ 
§+3- 
%12+14- 














Reset Input 
Propagation Delay 





t4+2- 
t13415- 

44+3+ 
113+14+ 


[SetupTime | totup | 7? | - | - | to forse] - | - | - | | 
[Hold Time | thot |? | - | - | ors | -os | - | - | - | os | 
[Toggle Frequency (Max) | frog | 2 | 200 | - | 200 | 225 { - | 200 | - | MH: | 
“Individually test each input; epply Vi__ min to pin under test. 
**Pin 3 is tied to pin 7 for these tests. ny 
: max 


TOQutput level to be measured efter a clock pulse has been applied to the Ce input (pin 6) | . 
IL min 










(panui3u09) LEQOLOW 


B9E-E 


ELECTRICAL CHARACTERISITCS Ue 









Each full temperature range MECL 10,000 =. ‘ ot . 

series circuit has been designed to meet the =) ee. Pe ee F SUFFIX 

de specifications shown in the test table, ne CERAMIC PACKAGE 
after thermal equilibrium has been estab- Ai 8 CASE 660 
lished. The circuit is in a test socket or Cc 13 

mounted on a printed circuit board and R2 1 

transverse air flow greater than 500 linear ieee 

fpm is maintained. Outputs are terminated 


through a 100-ohm resistor to -2.0 volts. 
Test procedures are shown for only one 
input, or for one set of input conditions. 
Other inputs are tested in the same manner. 


Logic "4 oe 


Vint 8,9° 
10, 4 13° 
Output Voltage | You 
“San a 


Output Voltage 


Logic oq oe Vo HA 
T Panay Vol 
ic °°O"’ VOLA 
cee Voltage 


Switching Times (100-ohm load) 
Clock Input 
Propagation Delay 


ol s|f 3 


a ae 


~d > 


-1.920 1.655 1860 


Ries Time (20 to 80%) 
Fall Time (20 to 80%) 


Set Input 
Propagation Delay 


Reest Input 
Propagation Delay 


“Individually test eech input; spply et ne test. 





**Pin 7 is tled to pin 11 for these teste. —ViH mex 
tOutput fevel to be meseured efter » clock pulse hee been applied to the CE input (pin 10) | | % 
iL min 


(panunuos) LE9OLOW 


‘MC 10631 (continued) 


FIGURE 1— TOGGLE FREQUENCY TEST CIRCUIT 


tt =t- = $1.0ns 
(20% to 80%) 


Clock Input (o} 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
Pin and TPoyt to Output PIN. Vous 
is 2:1 attenuated. 





FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vceci = Vcc2 = 
+2.0 Vdc 


PW = 22 0ns 
PRF = 1.0 MHa 


Clock input 

Input Pulse 

t+ = t-=1.5+0.2 ns 
(20 to 80%) 


TPin 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be <1/4 inch from TPj, to input 
pin and TP oyz to Output PIN. Vout 
is 2:1 attenuated. 


NOTE: 

tsetup is the minimum time before the positive 
transition of the clock pulse (C) that information must 
be present at the data input (D). 


thold is the minimum time after the positive tran- 
sition of the clock pulse (C) that information must 
remain unchanged at the data input (D). 
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64-BIT RANDOM MECL 10,000 series 
ACCESS MEMORY 


MCMI10140 


MCM10142 
MCMI0148 





64-BIT RANDOM ACCESS MEMORY 


The MCM10140, MCM10142 and MCM10148 are 64-Bit 
Random Access Memories (RAMs). They offer very high speed, 
full binary decoding, two chip enable inputs for easy memory 
expansion, and separate data input and data output pins. 

Organization of these memories is 64 one-bit words and 
they are packaged in standard 16-pin hermetic dual in-line 
packages. 

MCM10142 and MCM10148 logic levels are fully compatible 
with the MECL 10,000 logic family and are specified for L SUFFIX 
driving a 50 ohm load. The MCM10140 logic levels are com- CERAMIC PACKAGE 
patible with the MECL 10,000 logic family except they are eRoEsee? 
specified for driving a 90 ohm load. 


BLOCK DIAGRAM PIN ASSIGNMENT 


Address tnputs 


SE SS SE LE ES 
AO Al A2 A3 A4 AS 


Address 
Buffer/ 
Oecoder 


The Chip is enabled 

when CEi and CE2 

inputs are at positive Column 

logic ‘‘O”’. Select 
Gates 


Chip 
Enable 
Buffer 


Oata Out O cue 


TRUTH TABLE 


Write 
and 
Data Input Buffer ¢ = Don’t Care. 
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ELECTRICAL CHARACTERISTICS | e 
Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit is in a test socket or mounted on a 
printed circuit board and transverse air flow 
greater than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only selected inputs and outputs. 
Other inputs and outputs tested in the 
same manner. 














TEST VOLTAGE VALUES 
(Volts) 





(Panunuos) SPLOLINDIN/OVLOLWOW 


Temperature Vitimax | Vitmin ViLAmax | VEE 
-30°C -1.890 | -1.205 | -1.500 | -5.2 | 


| -0.810 | -1.850 | -1.105 | -1.475_ | -5.2 | 
| -0.700_| -1.825 | -1.035 [-1.440 [-5.2 | 


i VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under (Vcc) 


Characteristic 


Power Supply Drain Current 


Input Current 


Logic ‘’1’’ Output Voltage VOH 















| tye | Max_| Gnd 
| 100 | 


Switching Times 
Access Times 
Chip Enable 


Address Inputs 






10°,15*°" 
10°,15°* 
10° ,15°* 
10°,15°* 
10 
13 










Write Pulse Width 
Chip Enable Pulse Width 


Write Strobe Mode Times Setup 
Data 


Chip Enable 
Address 


Hold 
Data 


Chip Enable 
Address 













tsetup(D+W-) 
tsetup (CE-W-) 
tsetup(A+W-) 























thold(W+D+) 
thold(W+CE+) 
thold(W+A:) 










*MCM10142 
**MCM10140, MCM10148 


MCM10140/MCM10148 (continued) 


CHIP ENABLE ACCESS TIME 


tceE - Court tce + Dout - 


Dout 





ADDRESS ACCESS TIME 


Address 


ta + Dout * 





WRITE STROBE MODE 


Address 


Chip Enable 


thold(W+0+) 


Write Enable 


tsetup(D+W-) thoid(W+CE+) 
thold(W+A+)—o 


tsetup (A+W- 
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SWITCHING TIME TEST CIRCUIT @ 25°C 


Vcci1 = Vec2= +2.0 Vdc 


Pulse Generator 


Input Pulse 
t+ =t~=2.0+0.2 
(20% to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TPo,,; to output pin. 
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MECL 10,000 series 
8x 2MULTIPORT REGISTER 


FILE (RAM) 


MCMI10143 





8 x 2 MULTIPORT REGISTER FILE 
(RAM) 


The MC10143 is an 8 word by 2 bit multiport register file (RAM) 
capable of reading two locations and writing one location simulta- 
neously. Two sets of eight latches are used for data storage in this 
LS! circuit. 


L SUFFIX : 
CERAMIC PACKAGE 
CASE 623 


WRITE 


The word to be written is selected by addresses Ag—A2. Each bit 
of the word has a separate write enable to allow more flexibility in 
system design. A write occurs on the positive transition of the clock. 
Data is enabled by having the write enables at a low level when the 
clock makes the transition. To inhibit a bit from being written, the 
bit enable must be at a high level when the clock goes low and not 
change until the clock goes high. Operation of the clock and the bit 
enables can be reversed. While the clock is low a positive transition of 
the bit enable will write that bit into the address selected by Ag—A2. 


PIN ASSIGNMENT 
READ 


When the clock is high any two words may be read out simulta- 
neously, as selected by addresses Bo—B2 and Cg—CQ, including the 
word written during the preceding half clock cycle. When the clock 
goes low the addressed data is stored in the slaves. Level changes on 
the read address lines have no effect on the output until the clock 
again goes high. Read out is accomplished at any time by enabling 
Output gates (Bg—B1), (Cg—C}). 


tod: 
Clock to Data out = 5 ns (typ) 
(Read Selected) 


Address to Data out = 10 ns (typ) 
(Clock High) 


Read Enable to Data out = 2.8 ns (typ) 
(Clock high, Addresses present) 


Pp = 610 mW/pkg (typ no load) 


Veco = Pin 1 

Veci = Pin 23 
Vcc = Pin 24 
Vee = Pin 12 





See General information section for packaging. 
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MCM10143 (continued) 


~ 





Co 0-12 


Ci Oo 16 
18 


20 


9 ee Write a 


Amplifier 


Amplifier 





BLOCK DIAGRAM 


Slave Output 2 







B-bit 1 Gate e QB, 
Read B-bit 1 
Oecoder 
B 
Output 3 
Slave 
B-bit O este 0 289 


BbitO 





if 
i 


8x1 


Master Latches 
Bit O 





8x1 
Master Latches 


Bit 1 Bit 1 


Output 22 
Gate O Qc, 





Read 
Oecoder 
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MCM10143 (continued) 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal 
equilibrium has been established. The cir- 
cuit board and transverse air flow greater 
than 500 linear fpm is maintained. Out- 
puts are terminated through a 50-ohm 
resistor to ~2.0 volts. Test procedures are 
shown only for selected inputs and out- 
puts. Other inputs and outputs are tested 
in a similar manner. 


Read Enable 


Characteristic 


Power Supply Orain Current 


Input Current 





Logic 1°’ Output Voltage VOH Rae 
Logic ‘0°’ Output Voltage VOL rie 
Logic *1°’ Threshold Voitage ae ie 
Logic ‘’0" Threshold Voltage 


Switching Times (2) 
Access Time 
Address Input 





'B8+Q8+ 
Read Enable (RE-aB+ 
Data ‘Clock+OB- 
Setup 
Address 'setup(B-Clock-) 
Hold 
Address "hold(Clock-B+) 
Write Time 2) 
Setup 
Write Enable "setup(WE -Clock +) 
"setup(WE +Clock-) 
Address "setup(A-Clock+) 
Data “setup(D-Clock+) 
Hold 
Write Enable "hotd(Clock+WE +) 
"hold(Clock+WE -) 
Address "hold(Clock+A+) 
Data thold(Clock+D+) 
Write Pulse Width 
Rise Time 
(20% to 80%) 
Fall Time 
(20% to 80%) 


“Limit applies for all inputs, individually apply Vit mmin to pin under test. 


@ Oata has to be clocked in. 


@ AC timing figures do not show all the necessary pre-setting conditions 


Write Enable 


Write Enable 


Resd Enable 






Oates 


Address Data 
Lines Output 
Lines 


Data 





TEST VOLTAGE VALUES 


@ Test 
Temperature 
-30°C 
+25°C 
+85°C 


[0800 | 


-1.890 


Clock 71.475 





| 90°C (Vex 
re [irimax [Vicmin | Vitamin] Varn Gnd 


456,78. 
9,13,14, 
15,16.17. 
18.19,20 


a 
= 
Eve 
v4 


ink 


o 


o 
© 
(=) 


ae ay 
3 ° 


% 


Pe me 


ro) 
° 


’ 
.é 


-0.810V 


=.= 
3-376 


~1.85V 


~MCM10143 (continued) 


SWITCHING TIME TEST CIRCUIT @ 25°C 


Vec= Veco = Veci1 = +2.0 Vde Vv 
out 


Vin 


Coax 





7 
| 
| 
O | 
e : | e 
: | 
Q | 
: —« 
a e | 
br O | 
hd 
A 3 | 
co] e 
Pulse Generator a . | 
i | 
Input Pulse U | O 
tt =t-=2.0+02ns £ gp | ___ | | 
(20% to 80%) A | 
PRR = 1 MHz | 
. PW220ns 2 | 
| 
a) 





50-ohm termination to ground lo- 
cated in each scope channel input. 
All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TPj,p, to input 
pin and TPoyz to output pin. 


Unused outputs connected to a 50-ohm resistor 
to ground. 
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MCM10143 (continued) 


Access (Clock High) 


Data 
(Address Selected) « 


Clock 


Setup and Hold 8 


Clock 
Disable 
WE 
Clock 


Pulse Width 
WE 


READ TIMING DIAGRAMS 


tclock+QB- 


WRITE TIMING DIAGRAMS 


3-378 


FIGURE 1 


FIGURE 2 


FIGURE 3 


FIGURE 4 





FIGURE & 


FIGURE 6 


FIGURE 7 


FIGURE 8 





MECL 10,000 series 


256 BIT RANDOM 
ACCESS MEMORY 


MCMI10144 





256 x 1 BIT RANDOM ACCESS MEMORY 


; The MCM10144 is a fully decoded 256bit Random Access 
4 Read/Write Memory organized as 256 one bit words. Stored data is 
j.. selected by means of an eight bit address, consisting of inputs AO 

through A7. 

The MCM10144 has three active-low chip enable inputs for 
increased logic flexibility permitting memory expansion up to 2048 

' words without additional decoding. For larger memories, the upper 

address words are selected by using one of the CE inputs for 
~ enabling 1024 word segments. 

The MCM10144 operating mode (all CE inputs low) is con- 
trolled by the WE input. With WE low, the chip is in the WRITE 
mode, the output, Doyt, is tow and the data state present at the data 
input (pin 13) is stored at the selected address. With the WE high 

~ the chip is in the READ mode and the data state at the selected 

memory location will be presented, noninverted at the data output 
(pin 15). 

Open emitter outputs permit full wire-ORing to data buses, with 

-. Q low when the chip is disabled. 

The device is fully compatible with the MECL 10,000 logic 
family. It is designed for use in high speed scratch pad, control, 
cache, and buffer storage applications. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


MCM10144AL 
CERAMIC PACKAGE 
CASE 690 


BLOCK DIAGRAM 


PIN ASSIGNMENT 


Data Out Chip 
Buffer Enable 


Sense 
Amplifier. 


32x8 
Memory Cell 
Array 


Write And 
Data In Buffer 





Word Address Buffer/ 
1/32 Decoder 


Bit Address Buffer/ TRUTH TABLE 
1/8 Decoder 





res fe [ # pe] eo 
Poimewat |e |e | + 


: | @ = Don’t Care. 
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O8e-€ 


Input Current 
| 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm. is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for selected inputs; other inputs 
are tested in the same manner. 












TEST VOLTAGE VALUES : 
(Votts) ar 







@ Test 

Temperature Vitimex Vitmin VitAmax 
-30°c | -0890 |  -1.890 | -1.205 [ -1.500 | -5.2 | 
+25°C -1.475 | -5.2 | 


‘MCM10144 Test Limits 














Power Supply Drain Current | ote 


Logic ‘‘1" VOH 
Output Voltage 


Logic “0” VOL 
Output Voltage 


Logic ‘1°’ : VOHA 
Threshold Voltage 


Switching Times 






1,2,3,4,5,6,7, 
9,10,11,12,13 





Access Times 
Chip Enable 








tCE+Dout- 
tat Doutt 
ta+Dout- 





Address Inputs 









Write Strobe Mode Times 
















Setup 
Data tsetup(D+W- 
Chip Enable tsetup(CE-W-) 
Address tsetup(A+W-) 


























Hold 
Data thoid(W+D +) 
Chip Enable thotd(W+CE+) 
Address thold(W+A+) 
Recovery After Write Time tW+ Doutt 









tW- Dour- 


Write Pulse Width tw(WE) 


(panunuos) PHLOLINOW 


MCM10144 (continued) 


SWITCHING TIME TEST CIRCUIT @ 25°C 


Pulse Generator 


tnput pulse 
tt = t-=2.0+ 0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire tength should 
be < 1/4 inch from TPj,, to input 
pin and TPoyt to Output pin. 
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MCM10144 (continued) ge 


CHIP ENABLE ACCESS TIME 


tceE - Doutt tcE + Dout - 


Dout 





ADDRESS ACCESS TIME 


Address 


ta + Dout t 





WRITE STROBE MODE 


Address 


Chip Enable 


thoid(W+0+4) 
Write Enable 


tsetup(O+Ww-) 
thoid(W+A +) 


tw +Doutt 
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64-BIT REGISTER FILE 
(RAM) 


MECL 10,000 series 





MCMI10145 


64-BIT REGISTER FILE 
(RAM) 


The MC10145 is a 64-Bit RAM organized as a 16x4 array. This 
organization and the high speed make the MC 10145 particularly use- 
ful in register file or small scratch pad applications. Fully decoded 
inputs, together with a chip enable, provide expansion of memory 
capacity. The Write Enable input, when low, allows data to be 


entered; when high, disables the data inputs. The Chip Enable input 
when low, allows full functional operation of the device; when high, 
all outputs go to a low logic state. The Chip Enable, together with 


open emitter outputs allow full wire-ORing and data bussing capa- 
bility. On-chip input pulldown resistors allow unused inputs to 


remain open. 


BLOCK DIAGRAM 


Chip Enable 


Address 
Lines 


Data Inputs 
Lines 


Write Enable 


Vcc = Gnd 
Vee = -5.2 Vde 


PD = 625 mW typ/pkg (No Load) 
taccess = 10 ns typ (Address Inputs) 





See General Information section for packaging. 
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L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


PIN ASSIGNMENT 


Disabled 


@ = Don’t Care. 





MCM10145 (continued) 


ELECTRICAL CHARACTERISTICS Chip Enable 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications shown 
in the test table, after thermal equilibrium 





has been established. The circuit is in a ee 

test socket or mounted on a printed circuit 

board and transverse air flow greater than Pcie 
500 linear fom is maintained. Outputs are AE 
terminated through a 50-ohm resistor to 

-2.0 volts. Data Inputs 

Lines 
Write Enable TEST VOLTAGE VALUES 


(Votts} 


@ Test 
Tempereture | Vinmax | Vitmin | Vinamin| Viamax| Vee 
-rc [0900 | -1090 | -1.208 [ -1500 | 62 
asec [oro | 1050 [1.105 | 1475] 82 
vest [0.700 | 1625 [| 1008 [| -1440 | 52 


MCM10145U Test Limits 
TASC TEST VOLTAGE APPLIED TO PINS LISTED BELOW 
Symbo LVinmex | Viemin | Vitamin | Vitamex| Vee 


Power Supply Drain Current | ie 





a 


uAdc 


__2 
g 
: 


[ae aE ei 


Logic “1° -1.060 0.890 0810 0.890 0.700 Vde 
Output Voltage | | | | | 
Logic ‘0’ -1.890 -1.675 -1.850 ~1.615 Vde 
Output Voltage | | | | | 
Logie ‘1° -1.080 0.910 Vde 
Threshold Voltege \ | | 





' 
~ 


—— 8 


-1.585 Vde 


wo 


Logic "0" 


Switching Times @) 
Access Times 
Chip Enable 
t€E+0- 
Address Inputs ta+a+ 1,2,14,15 
ta-O+ 
ta+ae 
ta-a- 
Write Strobe Mode Times 
Setup 
_ _ Oata | tsetup (D-W) 2 
Chip Enable [tserup (CE-W) 2 
Address -WH 1.2.14,15 
Hold 
Data | thoid (W-0) 2 
Chip Enable | thoid (W-CE) 2 
Address | “hold (W-A) | 1,2.14,15 
Recovery After Write Time tW+ase 2 
tW+O- 
Write Pulse Width Pww 
Chip Enable 
Strobe Mode Times 
Setup — Date | teetup(0-CE) 
Write Enable testup(W-CE) 
Address testup(A-CE) 1,2,14,15 
Oeste 3 2 
Hold Write Enable : 2 
Address . 1,2,14,15 
Chip Enable Pulse Width 
Rise Time 
(20% to 80%) 
Fall Time 
(20% ro 80%) i 


*Limit applies for all inputs, individually apply Vi_ min to pin under test. 
**For definition of timing parameters, see Figure- 















2 


2 
1,2,14,15 


5,13 


3,13 
6.7,9,10,13 

































5,13 2 







3,13 2 
6.7,9,10,13} 1,2,14,15 
13 2 
13 2 
13 2 








2 
2 
1,2,14,16 


35 
3.13 
3.6,7,9,10 


















2 
2 
1,2,14,15 


35 
3,13 





—————EE = 





r) 
ee Se ne os ber 





@ Proper high/low logic levels are written into addressed location prior to test. 
@ Pulse is applied to pin 13 (Write Enable) with input conditions as shown before measuring output conditions. 
@ For definition of symbols see timing diagrams. 
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MCM10145 (continued) 


SWITCHING TIME TEST CIRCUT 


Input 


Pulse Generator 


Input Pulse 
tt = t- = 2.04 0.2 ns 
(20 to 80%) 


+1.11 Vde 


Unused outputs connected to a 50-ohm resistor 
to ground. 


50-ohm termination to ground lo- 
cated in each scope channel input. 
Unused outputs connected to a 50-ohm resistor 


All input and output cables to the 
to ground. 


scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPoyt to-output pin. 
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MCM10145 (continued) 


WRITE TIMING DIAGRAMS—WRITE STROBE MODE 


thoid (A-W) 


Din ———_—eoer oT 


tsetup (CE-W) thold (D-W) 


cE 


tsetup (A-W) paises thoid (CE-W) 


w 


tw+at 





CHIP ENABLE STROBE MODE 











tsetup (D-CE) thold (A-CE). 


F amen 


thoid (0-CE) 


8] 


teetup (A-CE) 
CE 


READ TIMING DIAGRAM 
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MECL 10,000 series 


128-1 BIT RANDOM 
ACCESS MEMORY 


MCM10147 





128 x 1 BIT RANDOM ACCESS MEMORY 


| The MCM10147 is a 128-bit RAM organized as a 128-word by 
T-bit array. This organization and the high speed of this MECL 
10,000 device make the MCM10147 particularly useful in fast 
scratch pad, register file, and buffer memory applications. Full 
address decoding, and two Chip Enables (CE) are included in this 
Wevice to permit simple memory expansion. 

. For writing Data (D) into this memory, both Chip Enables CE1 
and CE2 are brought low, the address is presented at AO-A6, and the 
Read/Write Enable (WE) is taken low while Data is valid. To read a 
particular address, both Chip Enable inputs must again be low, but 
the Read/Write input is high (Data input disabled) while the location 
is addressed. 

The two Chip Enables are provided for row or column selection 
of device packages in an expanded memory system. Either input can 
be used to select a particular row or column of stored data bits. 
7 Open emitter outputs permit full wire-ORing to data buses, with 
the output being held low when either Chip Enable is high. 

Internal input pulldown resistors are not used on this device. 
Unused inputs should be tied to Veg. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


BLOCK DIAGRAM PIN ASSIGNMENT 


Chip Enable 


Chip Enable 


Address Lines 





Data Input 


Read/Write TRUTH TABLE 


Enable 
| MODE | INPUT OUTPUT 


Vcec1 = Vcc2 = Gnd 
VEE =-5.2V 


Pp = 415 mW typ/pkg (No Load) 
taccess = 10 ns typ (Address Inputs) 





¢ = don’t care 


This ‘ls advance information and specifications are subject to change without notice. 
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ELECTRICAL CHARACTERISTICS i 
Each MECL 10,000 series circuit has been 













Ce! 
designed to meet the dc specifications Ace ae 
shown in the test table, after thermal equi- 2 
librium has been established. The circuit : 
is in a test socket or mounted on a printed 7 
circuit board and transverse air flow great- 1S 6 








er than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 











@ Test 
resistor to -—2.0 volts. Test procedures are Temperature | Vittmax | [Vitamax| Vee | 
shown for selected inputs; other inputs " -30°C | -0.890 | | -1§00 | -5.2 | 
are tested int nner. ° 
Steal instoe satin rains ? -2sec [0910 Taa76 [52] 


(panuijuos) /PLOLINOW 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


Vitimax | Vitmin | Vitamin _ 






Input Current 


TEST VOLTAGE VALUES 
“o700 [| 18% | 1008 | 
| 


1.16 


Logic “1° 
Output Voltage 


Logic “oO” 
Output Voltage 


Logic “1” VOHA 
Threshold Voltage 


Switching Times 


Access Times 
Chip Enable 


2,3,4,5 

6,7,10,11 
2,3,4,5, 
6,7,10,11 
2,3,4,5, 
" 6,7,10,11 


2,3,4,5, 
6.7,10,11 















Address Inputs 


Write Strobe Mode Times 

















Setup 
Data tsetup(D-W) 
Chip Enable tsetup(CE-W) 


Address tsetup(A-W) 


tsetup(A-W) 










Hold 
Data 



























thold(D-W) 
Chip Enable thold(CE-W) 
Address thold(A-W) 
Recovery After Write Time twy+a+ 
twW+qQ- 
Write Pulse Width twi(WE) 










Rise Time 
(20% to 80%) 


Fall Time 
(20% to 80%) 





‘ 


MCM10147 (continued) 


SWITCHING TIME TEST CIRCUIT @ 25°C 


Vcc = Veci = Vec2= +2-0 Vdc 


Pulse Generator 


Input Pulse 
t+ =t-=2.010.2ns 
(20% to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TPoy, to Output pin. 
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MCM10147 (continued) 


CHIP ENABLE ACCESS TIME 


tce - Doutt tceE + Oourt - 


Dout 





ADDRESS ACCESS TIME 


Address 


ta t+ Dour * 





WRITE STROBE MODE 


Address 


Chip Enable 


tho id(W+0+) 


Write Enable 


teetup(Dtw-) thoid(W+CE+) 
thoid(W+A+) 


tw t+Doutt 
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fetal 
"he, 
leet. 


TE 


anaes: 


ELEM AT Hee IT 


oe 
ees | 


(ga Ribee Snaisrengatey 2 


1024 BIT PROGRAMMABLE 
READ ONLY MEMORY 


MCMI10150 


MECL 10,000 series 





Advance Information 


256 x 4 BIT PROGRAMMABLE READ ONLY MEMORY 


The MCM10150AL is a monolithic 1024-bit programmable read 
only memory (ROM) that can be factory programmed for custom 
requirements. The basic organization of the memory is 256 four-bit 
words. This organization and the high speed of this MECL 10,000 
device make the MCM10150AL particularly useful in fast micro 
programs, look up tables, decode functions, code conversion, number 
conversion, and random logic. 

Metal interconnections establish each bit initially in the logic “1” 
state. By ‘‘blowing” appropriate nichrome resistors and thus breaking 


metallization links these bits can be changed to the logic ‘‘O”’ state 


to meet specific custom program requirements. ; 

The MCM10150AL hes eight address inputs to select the prope 
word and one chip enable input as well as outputs for each of the 
four bits. The MCM10150AL is specified over an operating temper- 
ature range of -30°C to +85°C. 


Veci = Pin 
Vec2 = Pin 16 
Vee = Pins 


BLOCK DIAGRAM 


Input 
Oecoder 


MCM10150AL 
CERAMIC PACKAGE 
CASE 690 


32 x 32 
Array and 
Associsted Drivers 


Output 
_ Decoder 


This is advance information and specifications ere subject to change without notice. 
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e 
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C6E-E 


ELECTRICAL CHARACTERISTICS 


Each MECL 10,000 series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has, been established. The circuit 
is in a test socket or mounted on a printed 
circuit board and transverse air flow great- 
er than 500 linear fpm is maintained. 
Outputs are terminated through a 50-ohm 
resistor to -2.0 volts. Test procedures are 
shown for only one input and one output. 
The other inputs and outputs are tested in 
the same manner. 
















TEST VOLTAGE VALUES 


@ Test : 

Temperature | Viimex | Vitmin] ViHAminViLamex | VEE | 
-30°c "| -0.890 | -1.890 | -1.205 | -1.590 | -5.2 | 
sec [0810 |-1080 | -1.108 | -1.475 | -52 | 

-0.700_| -1.825 | -1.035 | -1.440 | -5.2 | 


MCM10150AL Test Limits TEST VOLTAGE APPLIED TO PINS 


LISTED BELOW: 







Characteristic [Min | Max | Min Vitmin 

[Power Supply DrainCurrent, [te | 8 OT OT B= 
Eee a 
[Logic “1 Output Voltage | Vous 18 | -0.960_| 
jLogic “0” Output Voltage | Vou 15‘ -1.890 | -1.675 | -1.850_| 
[| Logic "1" Threshold Voltage | VoHas | 15 | -0. 

[Logic “0” Threshold Voltage | Voua | 15 

Switching Times (50 2 Load) 


Access Time 
Chip Enable 







+2.0V 


Oo < 




















1,16 





Address Inputs* * 





Rise Time 
(20% to 80%) 
Fall Time 
(20% to 80%) 





*“VOH Measurement pattern dependent. 
** AC tests shown for only one address line and one output (times are pattern dependent). 


(panulu0s) QGLOLINOW 


MCM10150 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Veci1 7 Vec2” +2.0 Vde 


TP 


Input rg in 


Pulse Generator 


Input Pulse 
tt = t-= 2.0+0.2 ns 
(20 to 80%) 


50-ohm termination to ground lo- 
cated in each scope channel input. Veg = -3.2 Vde 


Unused outputs are tied to a 50- 


All input and output cables to the ; 
ohm resistor to ground. 


scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;, to input 
pin and TP oy, to Output pin. 


ADDRESS PROPAGATION DELAY CHIP ENABLE PROPAGATION DELAY 


Address must be set up 
as to produce a high state 
on the output being 
examined. 
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MCM10150 (continued) 


4 MASTER PART NUMBER ine 


PREFIX: MCM GB 








(ol GQ iad ortrsrecoererticreress 
Gm iti trait (ereroptre@erriryi terete) 
(ot Gm i2ait (e@rrstsoereurterelie) 
(oltre ¢rzatrisat¢e) Gt eriritsi tel 
(2) 030 64 terterrrrcoertes 
DASH NUMBER te 
ea oltrr1r2reat Ptrstrtroerrrrest cel 
= 2 ortryr¢arn1a) 1ererredtrticeartet 
= olrerrr¢2) 3 eerreorriryti¢tceree) 
~_ ortesvarareas rrercertrttrerees 
@olrtsrtarpetat 1terherrrrrertedr 
il orivetca2rtad treerterrrrreris 
(CORD DATE, 


(011 '02) [031 toe! fos! joel tor! tow! top: 1.10 Feet Co7t 


rans 10! 1101 12701 (201 





uniTg( Ol rrr aig at rat res tot ers :ei¢wot 
ww P?@t Urs, FPS LIPd 1H? Let (oot 1Ors O2> “Sst 1 O41 

| CUSTOMER NAME CODE Line | 
ay crearerrar Pues ot #1 rerteesp te 7rttierareseds 









P12: psa = 14 Ps bres rr ret Fe 


qyzrorad (Stprer prt pro:rig, 
dazr favs ‘ 161 fo: 1? r@ertsgoer 


Pa! baer Psi t@* ivr. Orr got 


YOUR PART NUMBER® 


pwz2) sust fpotrrr rear bat aes. Si treat pre twoertrpres 















1 
tye o's ror rrr patetg ‘ rs1ie6 ta a 9 2 
112) Pub FOr Tir ezi tat seer rst teriri terior 3 
Pye aad Cotter; ta: ratrreat rsrtoerirrie 8 4 
pe2trorsyr Porc rr ra. 'ar tee Psi torrir rere 5 
(12) fat) For sed czasrar ter rerytorrretceatrtorl 6 
fez? tori pot rr c2. tap tarrs'te srireris 7 
viz, can: ° ie ® 8 
Guz to cont 2 or tty 1ezi1rat te*t GTsr1e. ce 1@°:9@ 9 
(worn) ie ! 1 1oifto 





Puva ead cada te 
QUANTITY ORDERED 


1008 (er nra~rrisr eer Cop retrer? Covetiwi 


we (ori) ba) rat et Por ied brs cer 1) 
unNira ob il Crt ec asiatl (61 Coed bart ter te) 


MARKING OPTION . 


__C MOTOROLA DASH NON. |_| YOURPART NBR. | | 


PACKAGE TYPE 
Cte mgt et tet 
ORDER/PERSONALITY TYPES 


“~@eorven | | NEGATIVE LOGIC |_| 


ROM PERSONALITY ’ 








eis uy ee wee we we ew 
wee eo wwe Oo we ww ww 


MOTOROLA INC. Semiconductor Products Division 


2200 WEST BROADWAY, MESA, ARIZONA 85202 


MCM10150 ORDER FORM 


DATE 19 








PURCH. ORDER NO. 








{O00 NOT MARK 
THIS SECTION) 


om oron 


orem 


Same as sold to untess otherwise indicated below. 














- Ss 
Make All Morks ‘anu H 
With a Soft #2 Lead : 
Pencil When Completing . 
Form. T 
ce) 
Erase Completety 
Any Marks You 
Wish to Change DASH NO. 








Numbers are marked normally on each line. For any other characters, standard Hollerith coding is used. 
For example, a dash can be coded by marking the 11-block in one line. The table at the left shows how to 
code letters (note that each letter requires two marks — a “‘zone’’ mark and a ‘‘select’’ mark.) 


As an example, you would code the 10-character part number: ‘MYPART—123' as follows — For the ‘'M’ 


on line 1, mark the column (11-block) and the column (4-block) like this: 


‘Ms 112 SB o1rii 3 ' Gp 5s tbo ei 
FOR THE ‘V’ ONLINE 2. MARK THE AND THE[HQY]COLUMNS. 


rey 
w 


N 





Print Part Number een 3 (Gex) " 
Here— “* ‘A 4 [A TO 1] ay {ax} 
R 5. JTOAR 
Before Marking ag wie oes 6. STO 2 CLT 
Grid at Left. a 7, 11-BLOCK 
- “427 8.9 & 10, MARK THE 1,2, & 3 BLOCKS, RESPECTIVELY. 


IMPORTANT 






Print Quantity Here — Code your order quantity in this field. For example, if you require 46 parts of 


this type, mark the 4-block in line 2 and the 6-block in line 3. 
Before Marking Grid : 


*If you desire your part number to be marked on each device, it must be coded in the proper field above; 
otherwise, the above part number field is optional. 


If this is a new order (not a reorder of a pattern), the personality must be coded. Note that negative 
logic can be used if more than half of your pattern is ‘ones’. 


YOUR REMARKS 














Request your order forms from your Motorola representative. 
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MECL III 


INTEGRATED CIRCUITS 


MC1600 SERIES 





VOLTAGE-CONTROLLED 
OSCILLATOR 


MECL It! MC1600 series 





MC1648 


Output 


Numbers in parenthesis denote pin number for 
F package (Case 607) L package (Case 632), and 
P package (Case 646). 


Input Capacitance = 6 pF typ 
Maximum Series Resistance for L (External Inductance) = 50 £2 typ 
Power Dissipation = 150 mW typ/pkg (+5.0 Vdc Supply) 

Maximum Output Frequency = 225 MHz typ 


(7) (10) (12) 
VEE1 Bias Pt. Tank 








(8) (5) 


The MC1648 is an emitter-coupled oscillator, construc- 
ted on a single monolithic silicon chip. Output levels are 
compatible with MECL III logic levels. The oscillator re- 
quires an external parallel tank circuit consisting of the 
inductor (L) and capacitor (C). 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(VCO). The MC 1648 was designed for use in the Motorola 
Phase-Locked Loop shown in Figure 9. This device may 
also be used in many other applications requiring a fixed 
or variable frequency clock source of high spectral purity 
(See Figure 2). 

The MC1648 may be operated from a +5.0 Vdc supply 
or a -5.2 Vdc supply, depending upon system requirements. 


SUPPLY VOLTAGE GND PINS SUPPLY PINS 





(3) 
oO Output 





Numbers in parenthesis denote pin number for F package (Case 607), L package (Case 632), and P pacxage (Case 646). 


FIGURE 2 — SPECTRAL PURITY OF SIGNAL AT OUTPUT 


B.W. = 10 kHz Scan Width = 50 kH2/div 
Center Frequency = 100 MHz Vertical Scale = 10 dB/div 





L: Micro Metal torroid #T20-22, 8 turns 
#30 Enamlied Copper wire. 


C = 3.0 - 35 pF 


(10) (14) 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 


MC1648 (continued) 


ELECTRICAL CHARACTERISTICS 











Supply Voltage = +5.0 volts Output 





TEST VOLTAGE/CURRENT VALUES 


@ Test 
Temperature 
-30°C 
+25°C 
485°C 









Power Supply Drain Current 


Logic “1” 
Output Voltege 


Logic “0” 
Output Voltage 
Bias Voltage 


. | Peak-to-Peak Tank Voltage 


Output Outy Cycle 
Oscillation F requency 


*This measurement guarantees the dc potential at the bias point for purposes of incorporating a varactor tuning diode at this point 





















ELECTRICAL CHARACTERISTICS 












(10) 
(12) 


Supply Voltage = -5.2 volts Output 


@ Test 
Temperature 


-30°C 
+25°C 
+86°C 












TEST VOLTAGE/CURRENT APPLIED TO 
PINS LISTEO BELOW: 


Power Supply Orain Current | ig | 
Loge "1" VOH 
Output Volteg 
Logic “0” Vou 
Output Voltage 
Peak-to-Peak Tank Voltage 
|Ourput Duty Cycle | Voc 


“voe— 
[oxciton Freveney [tras 


*This meaturement guerentees the dc potential at the bies point for purposes of incorporating a varactor tuning diode at this point. 





FIGURE 3 — TEST CIRCUIT AND WAVEFORMS 


“Use high impedance probe ( >1.0 Megohm must 
be used). 


**The 1200-ohm resistor and the scope termination 
impedance constitute a 25:1 attenuator probe. 
Coax shall be CT-070-50 or equivalent. 


*** Bypass only that supply opposite ground. 


PREF = 1.0 MHz ; 


a 
Duty Cycle (Voc) = : 
b 





MC 1648 


(continued) 


OPERATING CHARACTERISTICS 





Figure 1 illustrates the circuit schematic for the MC 1648. 
The oscillator incorporates positive feedback by coupling 
the base of transistor Q7 to the collector of Q8. An auto- 
matic gain control (AGC) is incorporated to Jimit the cur- 
rent through the emitter-coupled pair of transistors (Q7 
and Q8) and allow optimum frequency response of the 
oscillator. 

In order to maintain the high Q of the oscillator, and pro- 
vide high spectral purity at the output, a cascode transistor 
(Q4) is used to translate from the emitter follower (Q5) to 
the output differential pair Q2 and Q3. Q2 and Q3, in 
conjunction with output transistor Q1, provide a highly 
buffered output which produces a square wave. Transistors 
Q10 thru Q14 provide the bias drive for the oscillator and 
output buffer. Figure 2 indicates the high spectral purity 
of the oscillator output (pin 3). 


When operating the oscillator in the voltage controlled 
mode (Figure 4), it should be noted that the cathode of 
the varactor diode (D) should be biased at least 2 Vege 
above Veg (=~ 1.4 V for positive supply operation). 


FIGURE 4 — THE MC1648 OPERATING IN THE VOLTAGE 
CONTROLLED MODE 





When the MC1648 is used with a constant dc voltage 
to the varactor diode, the output frequency will vary 
slightly because of internal noise. This variation is plotted 
versus operating frequency in Figure 5. 


FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM 


8 
Oo 


TTT TT 


PP tt 


Pale eh TIE] 3 
ae A OL el i 


4.0 


xe 
1.0 10 


f, OPERATING FREQUENCY, (MHz) 


af, FREQUENCY DEVIATION, RMS (Hz) 
° 


20 kHz above MC1648 Frequency 


MC1648 


Under Test Attenuator 


MC1648 
Frequency (f) 


Frequency Deviation = 


Product 
Detector 


Oscillator Tank Components 
(Circuit of Figure 4) 


60-100 | MV2106 


Signal Generator 
HP 608 
or Equiv 


B.W.= 1.0 kH2 
Frequency 
Meter 
HP5210A 
or Equiv 


Voltmeter 
RMS 
HP3400A or Equiv 


(HP5210A output voltage) (Full Scale Frequency) 
1.0 Volt 


NOTE: Any frequency deviation caused by the signal generator and MC 1648 power 
supply should be determined and minimzed prior to testing. 





MC1648 (continued) 


TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE 
USING EXTERNAL VARACTOR DIODE AND COIL. Tag = 25°C 
FIGURE 6 


L: Micro Metal Toroidal Core #T44-10, 
4 turns of No. 22 copper wire. 


Ww 


; NN 
ONDOLAN DO A 


(12) 


N 


Mv 1401 


5 uF 
ts | Vcec1 = Vec2 = +5 Vde 0.1 pF 
Vee1 = Vee2 = Gnd T 


four, OUTPUT FREQUENCY (MHz) 


STL NEEL EE 
CETTE TNT TTT 
TEA 
LLL TET 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT -070-50 or equivalent. 


@ 


LEEEEN ETT 


tL: Micro Metal Toroidal Core #144.10, 
4 turns of No. 22 copper wire. 
Vin 


C = 500 pF 


mv14o1 !12) (Ss) 


5 uF 
e | Vcec1 = Vec2 = +5 Vde 0.1 uF 
Vee1 = Vee = Gnd =p 


N 
x 
= 
> 
O 
2 
W 
2 
e) 
WwW 
x 
ve 
- 
2 
a 
-E 
2 
Oo 
o 
3 
° 
ives 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivatent. 


L: Micro Metal Torodial Core #T30-22, 
5 turns of No. 20 copper wire. 

gc Vec1 = Vec2 = +5 Vac 

Vee = VEE2 = Gnd 


(10) 


four, OUTPUT FREQUENCY (MHz) 
MV 1404 


a 0.1 wr 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 





MC 1648 


(continued) 


Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 6, 7 and 8. 
Figures 6 and 8 show transfer characteristics employing 
os the capacitance of the varactor diode (pluse the input 
capdcitance of the oscillator, 6 pF typical). Figure 7 illus- 
trates the oscillator operating in a voltage controlled mode 
with the output frequency range limited. This is achieved 
by adding a capacitor in parallel with the tank circuit as 
shown. The 1 k{2 resistor in Figures 6 and 7 is used to pro- 
tect the varactor diode during testing. It is not necessary 
as long as the dc input voltage does not cause the diode to 
become forward biased. The larger-valued resistor (51 k{2) 
in Figure 8 is required to provide isolation for the high- 
impedance junctions of the two varactor diodes. 


The tuning range of the oscillator in the voltage con- 
trolled mode may be calculated as: 


fmax VCp (max) + Cs 


V/Cp (min) + Cs 


1 


2m \V/ L (Cp (max) + Cs) 


Cs = shunt capacitance (input plus external 
Capacitance). 





fmin 


where fmin = 


. Cp = varactor capacitance as a function of 
bias voltage. 


Good RF and low-frequency bypassing is necessary on 
the power supply pins (see Figure 2). 


Capacitors (C1 and C2 of Figure 4) should be used to 
bypass the AGC point and the VCO input (varactor 
diode), guaranteeing only dc levels at these points. 


For output frequency operation between 1 MHz and 50 
MHz a 0.1 pF capacitor is sufficient for C1 and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All by- 
passing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak-to-peak swing of the tank circuit is set inter- 
nally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it 
is desired to have a sine wave at the output of the MC1648, 
a series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used) as shown in 
Figure 10. 

At frequencies above 100 MHz typ, it may be necessary 
to increase the tank circuit peak-to-peak voltage in order to 
maintain a square wave at the output of the MC1648. This 
is accomplished by tying a series resistor (1 k§2 minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). Figure 11 illustrates this principle. 


APPLICATIONS INFORMATION 





The phase locked loop shown in Figure 9 illustrates the 
use of the MC 1648 as a voltage controlled oscillator. The 
figure illustrates a frequency synthesizer useful in tuners 
for FM broadcast, general aviation, maritime and land- 
mobile communications, amateur and CB receivers. The 
system operates from a single +5.0 Vdc supply, and requires 
no internal translation, since all components are com- 
patible. 


Frequency generation of this type offers the advantages 
of single crystal operation, simple channel selection, and 
elimination of special circuitry to prevent harmonic lock- 
up. Additional features include dc digital switching (pref- 
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erable over RF switching with a multiple crystal system), 
and a broad range of tuning (up to 150 MHz, the range 
being set by the varactor diode). 

The output frequency of the synthesizer loop is deter- 
mined by the reference frequency and the number program- 
med at the programmable counter; fout = Nfref. The 
channel spacing is equal to frequency (fre). 

For additional information on applications and designs 
for phase locked-loops and digital frequency synthesizers, 
see Motorola Application Notes AN-532A, AN-535, AN-553, 
AN-564, AN-594, or Phase-Locked Loop Systems Data 
Book. 


MC 1648 


(continued) 


FIGURE 9 — TYPICAL FREQUENCY SYNTHESIZER APPLICATION 


Phase 
Detector 
MC4044 


Low-Pass 
Filter 


Modulus Enable Line 


Counter Control 
Logic 
MC12014 


Np 
Programmable 
Counter 
MC4016 


V oltage- 
Controlied 
Oscillator 

MC 1648 


fout 


fout = N fret 
where 


N=Np@P+A 


MC 12012 
+P, +(P + 1) 


Zero Detect Line 


TA 
Programmable 
Counter 
MC4016 


Counter Reset Line 


Figure 10 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To obtain a sine 
wave at the output, a resistor is added from the AGC 
circuit (pin 5) to VEE. 

Figure 11 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vde supply. To extend the 
useful range of the device (maintain a square wave output 
above 175 MHz), a resistor is added to the AGC circuit at 
pin 5 (1 k-ohm minimum). 


FIGURE 10 — METHOD OF OBTAINING A SINE-WAVE OUTPUT 


O Output 
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Figure 12 shows the MC1648 operating from +5.0 Vdc 
and +9.0 Vdc power supplies. This permits a higher voltage 
swing and higher output power than is possible from the 
MECL output (pin 3). Plots of output power versus total 
collector load resistance at pin 1 are given in Figures 13 
and 14 for 100 MHz and 10 MHz operation. The total 
collector load includes R in parallel with Rp of L1 and 
C1 at resonance. The optimum value for R at 100 MHz is 
approximately 850 ohms. 


FIGURE 11 — METHOD OF EXTENDING THE USEFUL RANGE 
OF THE MC1648 (SQUARE WAVE OUTPUT) 





MC 1648 (continued) 


FIGURE 12 — CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION 





FIGURE 13 — POWER OUTPUT versus COLLECTOR LOAD 


See test circuit, Figure 12, f = 100 MHz 
C3 = 3.0 - 35 pF 
Collector Tank 
L1=0.22 nH C1 = 1.0 - 7.0 pF 
R=502-10k2 
Rp of L1 and C1 = 11 k2 @ 100 MHz Resonance 


Oscillator Tank 
L2 = 4turns #20 AWG 3/16" ID 
C2 = 1.0 - 7.0 pF 


TE a 
a es lll 
LI TIAN, ETL 


TA EET NUT 
FTC Nt 
CLL ELEN 


100 1000 


POWER OUTPUT (mW RMS) 


TOTAL COLLECTOR LOAD (ohms) 





FIGURE 14 — POWER OUTPUT versus COLLECTOR LOAD 


POWER OUTPUT (mw 





See test circuit, Figure 12, f = 10 MHz 
C3 = 470 pF 
Collector Tank 

L1=2.7 pH C1 = 24 - 200 pF 

R=502 - 10k 

Rp of L1 and C1 = 6.8k2Q @ 10 MHz Resonance 
Oscillator Tank 

L2 = 2.7 wH 

C2= 16 - 150 pF 


100 1000 


TOTAL COLLECTOR LOAD (ohms) 


MC1650 - MC1651 





Positive Logic 














2 (6) QO 

















Sq (8) 4 3 (7) Go 






V1b (16) 12 
V2ab (15) 11 





14 (2) Q1 

















Ch (1) 13 15 (3) G1 





Vcc = +5.0 V = Pin 7,10- (11), (14) 
Veg = -5.2 V = Pin 8 (12) 
Gnd = Pin 1,16 (4) (5) 
Pp = 330 mW typ/pkg (No Load) 

e tod = 3.5 ns typ (MC1650) 

= 3.0 ns typ (MC1651) 
@ Input Slew Rate = 350 V/"us (MC1650) 

= §00 V/us (MC1651) 

@ Differential Input Voltage: 

-5.0 V to +5.0 V (-30°C to +85°C) 


@® Common Mode Range: 
-3.0 V to +2.5 V (-30°C to +85°C) (MC1651) 
-2.5 V to +3.0 V (-30°C to +85°C) (MC1650) 


@ Resolution: <20 mv (-30°C to +85°C) 
@ Drives 50 2 lines 













Number in parenthesis denotes pin number for F package (Case 650). 





Number at end of terminal denotes pin number for L package (Case 620). 


The MC1650 and the MC1651 are very high speed 
comparators utilizing differential amplifier inputs to sense 
analog signals above or below a reference level. An output 
latch provides a unique sample-hold feature. The MC1650 
provides high impedance Darlington inputs, while the MC- 
1651 is a lower impedance option, with higher input slew 
rate and higher speed capability. 

Complementary outputs permit maximum utility for. 
applications in high speed test equipment, frequency meas- 
urement, sample and hold, peak voltage detection, trans- 
mitters, receivers, memory translation, sense amplifiers 
and more. 

The clock inputs (Cg and Cp) operate from MECL III 
or MECL 10,000 digital levels. When Cg is at a logic high 
level, QO will be at a logic high level provided that V1 > 
V2 (V1 is more positive than V2). QO is the logic com- 
plement of QO. When the clock input goes to a low logic 
level, the outputs are latched in their present state. 

Assessment of the performance differences between the 
MC 1650 and the MC1651 may be based upon the relative 


_ behaviors shown in Figures 3 and 6. 


TRUTH TABLE 
















@ = Don't Care 





CIRCUIT SCHEMATIC: 


MC1650 Inputs 
---A 


V1(10)6 


MC1651 Inputs 


V1 (10) 6 


V2(9) 5 


See General Information section for pack aging information. 
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1/2 of Device Shown 


(Both Devices) 
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ELECTRICAL CHARACTERISTICS POSITIVE LOGIC 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal! equilibrium has 
been established. The package should be 





housed in a suitable heat sink (1ERC-LIC- L SUFFIX 
214A2WCB or equivalent) or a transverse CERAMIC PACKAGE 
air flow greater than 500 linear fpm should CASE 620 


be maintained while the circuit is either in a 
test socket or is mounted on a printed 
Circuit board. Test procedures are shown 


for selected inputs and selected outputs. TEST VOLTAGE VALUES 

The other inputs and outputs are tested in (Volts) 

a similar manner. Outputs are tested with é <a ‘ 
a 50-ohm resistor to -2.0 Vdc. See general Temperature | Vitims VitAme Va2 Va3 Vaa Vas one vec vee 








= 


data. +25°C -0.810 


+85°c_ | -0.700 | -1.830 | 
MC1650L/1651L Test Limit 
Pin a @ TEST VOLTAGE APPLIED TO PINS LISTED BELOW 
Under|__-30°c | +25°c | +85°C | 
Test Vitimax 
l€ 


13 

13 

13 

13 
es ee 
Se 


information section for complete thermal -30°c | -0875 ie eee 9.020 | ere 
| -1.095 | -1.485_| +0.020 | -0.020 | See Note @ 6.0 | -52 | 





Power Supply Drain Current 
Positive 
Negative 











Input Current 
MC 1650 
MC1651 


Input Leakage Current 
MC 1650 
MC 1651 


6,12 
6,12 
12 
12 






EE 
>> 
aa 
aa 
wow 
= 
oo 
Has 









tint | * | p—_wAce| _—_] t+ Ce ee ee eee | 7.10 | 4.8 11.5,11,16 | 
_— ; | | u earl 
Logic ‘0’ Output Voltage VOL 6,12 


WWWWNHYNNNDIWWWWNNNN 





II | | BEBE HABE 


” PEELE HARA AARese : Hk 1 
Logic ‘0’ Threshold ieee | VOLA -1630 -1600 -1555] Vdc 3 7,10 1,5,16 
HELE et ed a 
a: 


NOTES: @ All data is for % MC1650 or MC1651, except data marked (*) which refers to the entire package. ® All Temperatures 


@ These tests done in order indicated. See Figure 4. +3.000 | +2.990 -2.480 
500 


@ Maximum Power Supply Voltages (beyond which device life may be impaired) : -2.500 | 
MC1651 +2.500 | +2.480 | -3.000 | -2.980 


Vee! + |VCC| <12 Vde. 





~ 







Logic “' 







” Threshold sr 
2 


a 


_—— ~~ | <a_— 


NNW WwW 
—_ 
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SWITCHING TIMES 





POSITIVE LOGIC 


Vv 
woes Be 2 a0 L SUFFIX 
: CERAMIC PACKAGE 
C, 4 3 30 CASE 620 
Vib 12 Be ene 
V2b11 
Cb 13 15Q1 








TEST VOLTAGE VALUES 





@ Test 

remeostre | Var | Vaz_| vas | vx_| vox | veo® |vec® 
-s0°¢ [040 | +200 | +7.00 | -320—| 
25°C seanow @ [1.110 | +200 | 47.00 | 320 


2 
105° [+1.r90 | +200 [+700 ]-320 | — seeFigure2 


ILT i 
Pin meen et ie TEST VOLTAGE APPLIED TO PINS LISTED BELOW 


un [a] asec ec > 
tet [Min [Max] Min | Max [Min] Max|unie| Var | Vaz | Vas | vx | vxx {Vcc ®|ve® | pr | re | es | 


EATEN | 


Ee | TELE 

























Switching Times 

Propagation Delay 
(50% to 50%) 

V-Input to Output 


Clock to Output @ 





(10% to 90%) 
Fall Time 
(10% to 90%) 
NOTES: (a) Maximum Power Supply Voltages (beyond which device life may be impaired: 
IVocl + Vee] S12 Vde. 
Unused clock inputs may be tied to ground. 
@ See Figure 8. 










~ 
= 
o 


+4. -0.900 
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ELECTRICAL CHARACTERISTICS POSITIVE LOGIC 


This MECL III circuit has been designed to Vig 10 ae 
meet the dc specifications shown in the V2a 9 e 
test table, after thermal equilibrium has 


been established. Air flow greater than Ce, 8 
500 linear fpm should be maintained while 


the circuit is either in a test socket or is Vip 16 
mounted on a printed circuit board. Test Von 15 SS a F SUFFIX 





ND 
. 


procedures are shown for selected inputs CERAMIC PACKAGE 
and selected outputs. The other inputs Gb 1 3 G1 CASE 650 

and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 











TEST VOLTAGE VALUES 


@ Test 
Temperature 


MC 1650F 1F 
Pin AGB F Tess Limnles (D TEST VOLTAGE APPLIED TO PINS LISTED BELOW 
Under Fa oot To une 
Tost | tin | Max | Min | Max | Min | Max | 

















= 
r 
3 
3 
AS 
; 
x 


Power Supply Orain Current ice [ig - | 
Positive Icc mAdc 10,16 
ae eich ot 2s le 
wn 7A eP ee Pek 
MC 1650 uAdc 8 
MC 1651 uAdc 8 Le | 
Input Leakage Current 
MASS e eee 
MC1651 10 uAdc 8 
[tind | 8 | - | - | - | 380] - | - [waccet 2 [| ot | - | - | 
jesceecwe Aste te ee 
o6 18 


Logic ‘1°’ Output Voltage 


/ : 














6 
6 
6 
7 
7 
7 
7 
Log:c ‘0"' Output Voltage Vou 6 }+1890)-1650|-1850 |-1620/-1830/-1575/ Vdc] 1.8 
6 
6 
6 
7 
7 
7 
7 
Logic ‘t'’ Threshold Voltege{1 | Vona | 6 |-1.065 -Q3980 0910 Vde 1 8 
® 2 6 . = 
5 7 | | t | ; 
4 7 s 
Logic ‘0’ Threshold Volttege(1 | Vo.a | 7 -1.630 -1600 -1555| Vde 1 8 
® 2 7 - 
to LSt itty dey ety 
4 6 = 









NOTES: @ All data is for 4 MC1650 or MC1651, except data marked (°) which refers to the entire package. ® 
@ Thess tests done in order indicated. See Figure 4. 
@ Meximum Power Supply Voltages (beyond which device life may be impeired) : 
IVeel + [VCC] <12 Vde. 


Va3 
[moreso | +2.000 | +2.900 |-2.600_ 
[—weresi | +2500 [+2480 | -2.000 | 
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SWITCHING TIMES (continued) 





F SUFFIX 


IVE ( CERAMIC PACKAGE 
POSITIVE LOGIC Ee eee 





TEST VOLTAGE VALUES 


30°C FO ES OE 
128°C see Now@ [1.110] +200 | +7.00 | -3.20 
185°C [1.190 [+200 | +7.00[-320 | See Figure 


MIC 1650F /1651F Test Limits 


eae ce T -30°s | +25°c | asec TEST VOLTAGE APPLIED TO PINS LISTED BELOW 
| Test [in [Mex | Min [ atax [ Min [ Max ver | vnz_| vas | vx | vie {voc vex [rr | v2 | es | 


~ TT | 


Propagation Delay 
(50% to 50%) 
V-Input to Output 
AU 1 | 

Clock Enabie Time @) Peup {10} = [= [2s ath 
| Clock Aperture Time@ Pec fne-t 
Rise Time — 2 3. —= 3.8 

(10% to 90%) 7+ 7 3.5 3.8 
Fall Time %- 6 3.0 3.0 | 1.0] 3.3 

(10% to 90%) t7- 7 3.0 3.0} 10] 3.3 


NOTES: @ Maximum Power Supply Voltages (beyond which device life may be impaired: Alt Temperatures | Va2 | v 
Vecl + VeEl S12 Vde 


@ Unused clock inputs may be tied to ground. | mci6so +4.900 
@ See Figure 8. MC1651 










@ Test 
Temperature 


























Clock to Output @ 


~~ OO SUNY OODOAWYNAOD 
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MC 1650, MC1651 (continued) 


FIGURE 1 — SWITCHING TIME TEST CIRCUIT @ 25°C 


*Vout to 
Vin to Channel: A Channel 8 


Vat. VrR2-VR3 
eee eee” 


50-ohm termination to ground Socated 
in each scope channel input 

All input and output cables to the scope 
are equal lengths of 50-ohm coaxial cable. 


*Comptement of output under test should 
always be loaded with 50-ohms to ground. 
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MC 1650 @ MC 1651(continued) 


FIGURE 2 — SWITCHING AND PROPAGATION WAVEFORMS @ 25°C 


The pulse levels shown are used to check ac parameters 
over the full common-mode range. 


V — Input to Output 


Test pulses: t,, t_= 1.5 +0.2 ns (10% to 90%) 
f = 5.0 MHz 
50% Duty Cycle 
Vity is applied to C during tests. 


TEST PULSE LEVELS 


“0.800 V 
“0.900 
“1,000 V 


Clock to Output 
Ving +2.100 V 
VR +2.000 Vv 
Vit + 1.900 Vv 
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MC1650 @ MC1651 (continued) 


FIGURE 3 — PROPAGATION DELAY (tog) versus INPUT PULSE AMPLITUDE AND CONSTANT OVERDRIVE 


Test Circuit 


Positive Pulse Diagram Negative Pulse Diagram 


Positive 
Overdrive 


Negative 


V Overdrive 
ref : os Vin Pp 
Vin A Vret en 
tod tod h 
fe} 50% 


Q 


Input switching time is constant 
at 1.5 ns (10% to 90%). 


Propagation Delay versus Pulse Amplitude 


Overdrive Constant @ 100 mV 
— — — Positive Going Pulse 
Negative Going Pulse 


PROPAGATION OELAY INCREASE (ns) 





MC 1650 e MC1651 (continued) 


FIGURE 3 (continued) 


Propagation Delay versus Overdrive 


Pot ATT TE fT YT ea. ee content 100 mv 
ATT = tase oi 
' Negative Overdrive (Pg) 
oe Le NM eee Riese ake | tpd is measured from Vref on the input 
WAL omens [|] | TT eee ET 
h — 6 
eG BEE a 
ya 
STN CTE 
TERT TTT aa tere 
oe Soe TH anti 


0.01 0.02 0.04 0.07 0.10 05 07 10 


£ 
uw 
” 
<x 
uw 
ce 
oO 
= 
> 
<x 
_ 
uw 
So 
2 
= 
| ed 
< 
ao 
< 
a 
oO 
Load 
a 


OVERDRIVE (VOLTS) 





FIGURE 4 — LOGIC THRESHOLD TESTS (WAVEFORM SEQUENCE DIAGRAM) 


Sequential 
Test Number 
(See Test Table) 
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MC1650 @ MC1651 (continued) 


FIGURE 5 — TRANSFER CHARACTERISTICS (Q versus V jn) 


Test Configuration 


Oifferentia) | ae 
Input 


Vin 





Cc 





-2.5 Vdc < Vre¢ Kt2.5 Vde 


Typical Transfer Curves 


Q, OUTPUT VOLTAGE (VOLTS) 





Vref 
Vin, OIF FERENTIAL INPUT VOLTAGE (m VOLTS) 
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MC 1650 © MC 1651 (continued) 


FIGURE 6 — OUTPUT VOLTAGE SWING versus FREQUENCY 


Road 
) 
S 
1S) 
% 
= 
¢ 


% Device 


Se eee ee 


(B) Typical Output Logic Swing versus Frequency 


Input Voltage 
mV Peak to peak 


So oOo 
> wm 


(SLIOA) LAGLNO AV3d OL XVW3d 


FREQUENCY (MHz) 


mV a to Peak 


75 ‘| 100 
Input Voltage 


fie 
Ssaeraunel 


Sravaunuunl 
Oar eee s, 


pee ee Mets ad 


PP eek eee 
‘ Oo 
cee eee 


PET, 
ALE 


So i] Oo 
wo wn wm 


(SL oA iNdinO AVW3d fi AW3d 


FREQUENCY (MHz) 
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MC1650 @e MC1651 (continued) 


FIGURE 7 — INPUT CURRENT versus INPUT VOLTAGE 


TEST CIRCUIT 





Typical MC1651 (Complementary Input Grounded) 


Typical MC1650 (Complementary Input Grounded) 








TTT 


BARR RRRREREAL 


HLT, 
TELL ETI TTT Ty 


o w 
~ N N - - ‘ 


raat 
EL 





(v7) LNJYHNID LAAN YY 


Vin. INPUT VOLTAGE (VOLTS) 


Vin, INPUT VOLTAGE (VOLTS) 
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MC 1650 @ MC1651 (continued) 


FIGURE 8 — CLOCK ENABLE AND APERTURE TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin to Channel A Veco =+7.0 Vx x = +2.0 Vout to Channel B 


VEE | 


= 0.1 uF 


50-ohm termination to ground located 
in each scope channel input. 


Alt input and output cables to the scope 
are equal lengths of 50-ohm coaxial cable. 


Analog Signal Positive and Negative Slew Case 


Vin Negative ~==-=-5 + 100 mV = +2.100 V 
a 
= 2.000 V 
Clock Enable 
= Time 
Cc =+1.110V 


50% 


Vin Positive 


= +0.310 V 
Clock Aperture 
Time 


Q Positive 


Q Negative 


Clock enable time = minimum time between analog and clock 
signal such that output switches, and tod (analog to Q) is not 
degraded by more than 200 ps. 


Clock aperture time = time difference between clock enable time 
and time that output does not switch and V is less than 150 mV. 
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MECL I11 MC1600 series 


BINARY COUNTER 





MC1654 


The MC1654 is a four-bit counter capable of divide- 
by-two, divide-by-four, divide-by-eight, or a divide-by-16 
functions. When used independently, the divide-by-16 
section will toggle at 325 MHz typically. Clock inputs: 
trigger on the positive going edge of the Clock pulse. 

Set and Reset inputs override the Clock, allowing asyn- 
chronous ' 







TRUTH TABLE 


8 | so} $1 [s2 | Ss ci | ca} oot oraz) a3 


$ 
@ 
1 









4é 





set’’ or ‘‘clear’’. Individual Set and common 
Reset inputs are provided, as well as complementary out- 
puts for the first and fourth bits. True outputs are available 
at all bits. 

























Power Dissipation = 750 mW typ 
ftog = 325 MHz typ 


COCOCCCCACOOCOCCO 
CODDD0D00ODOCOCOO0O0N0 
oho Moo RoR Moho -lononel-=) 
COCO COOCCOOOOOC)D 
COCCCOACCCOCOOOC)O 
~0-0-=07=0-0-0-0=-0 
~-00-=-00-=00=-=-00 
-3-23=430000-=-4230000 
empresa nwunrQo000000 












@ = Don’t Care 

iia SiH Clock transition from Vjy to Viy4 
Vite may be applied to C1 or C2 or both 

for same effect. 






Clock 1 15 O 
Clock 2 2 0 











Reset 





See General Information section for packaging. 


4-23 


MC 1654 (continued) 


CIRCUIT SCHEMATIC 
1/4 OF CIRCUIT SHOWN 


eT LN Eee 
Lees 
HU tester 


VEE 


FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT 


Clock Input 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 
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Q 








Gc-v 


$0.3 ao 5 S17 Q16 S29 2°11 S3 14 @3 12 L SUFFIX 


CERAMIC PACKAGE 
CASE 620 








ELECTRICAL CHARACTERISTICS 


This MECL I11 circuit has been designed to 
meet the dc specifications shown in the test 
table, after thermal equilibrium has been 
established. The package requires a heat 
sink (IERC LIC214A2 or equivalent). 






TEST VOLTAGE VALUES 
(Volts) 


Clock 1 15 0 
Clock 2. 2 0° 









(PanuNnUos) PEO LOW 


to 5 0 V. See anaes faratieati peter Temperature Vitimax | Vitmin | VitAmin| VitAmax| VEE 
OV. . : ji 

of the MECL II! series for complete oer G3 13 -30°C | -0.875 | -1.890}] -1.180 { -1.515 | -5.2 | 

thermal data. +25°c | -0.810 | -1.850| -1.095 | -1.485 | -5.2_| 





TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 










: MC1654 Test Limits 
Pin 
Under +25°C 
Characteristic Symbol Test | Min | Max | Min | Max | Min 
cele de 200 | - 


| Unit |Vitimax 
Input Current lin H 10 1.00 
2,3,7,9,14,15 0.60 
link 10 uAdc 
2,3,7,9,14,15 uAdc 
Logic 1" VOH 4,13 @ -1.045 | -0.875 | -0.960 | -0.810 | -0.890 } -0.700 Vdc 
Output Voltage 5,6,11,12 @ -1.045 | -0.875 | -0.960|; -0.810 | -0.890 | -0.700 Vdc 
Logic *’0"’ VOL 4,13 -1.890 |} -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vdc 
Output Voltage 5,6,11,12 -1.890 | -1.650 | -1.850{ -1.620 | -1.830 | -1.575 Vdc 
Logic ‘1° VOHA (3) | -1.065 -0.980 -0.910 Vde 
Threshold Voltage (4) | -1.065 -0.980 ~0.910 Vdc 
Logic ‘‘0"’ VOLA 413 @ -1.630 -1.600 Vde 
Threshold Voltage 5,6.11,12 @) -1.630 -1.600 Vdc 


AC Characteristics 
Clock Delays 1.0 2.9 1.0 2.7 1.0 3.1 ns 

(50 $2 Load) | | | | | 
PTT 


Set Delay (344+ 3.9 3.7 
(34+5- 3.9 3.7 





’ ’ 





eefee 


Cf; oO wo] © © 







3,7,9,14 
10 
10 
3,7,9,14 8 


15 


15 


3,7,9,14 


@ 







foe] 








Reset Delay 


Rise Time ta+ 2.9 2.7 3.1 
t5+ 2.9 2.7 3.1 







Maximum Toggle Frequency 


“Individually apply ViH or Vi_ to input under test. 4) Reset all four flip-flops by applying Pay to pin 10 @ Set all four flip-flops by applying P,2 to pins 3, 7, 9, 
and 14 simultaneously. 


Ww 
~ 
—_ -_b « 
olo © 
> 





@ Set all four flip-flops by applying Pay to pins 3, 7, 9, 
and 14 simultaneously. p | VIHA 
@ Reset all four flip-flops by applying Pa 2 to pin 10 A2 VILA 


Vv 
Pay a @® See Figure 1 for toggle test circuit 








_MECL I11 MC1600 series 
VOLTAGE-CONTROLLED 
MULTIVIBRATOR 


MC1658 





The MC1658 is a voltage-controiled multivibrator which 
provides appropriate level shifting to produce an output 
compatible with MECL III and MECL 10,000 logic levels. 
Frequency contro! is accomplished through. the use of 
voltage-variable current sources which control the slew 
rate of a single external capacitor. . 

The bias filter may be used to help eliminate ripple on 
the output voltage levels at high frequencies and the input 
filter may be used to decouple noise from the analog input 
Bias Filter 120 signal. 

The MC1658 is useful in phase-locked loops, frequency 
synthesizer and clock signal generation applications for 


tnput Filter 130 Z : : ; 
instrumentation, communication, and computer systems. 


Vcec1= Pin 1 
Vcc2= Pin 5 
VEE = Pins 





FIGURE 1 — CIRCUIT SCHEMATIC 


Input Filter 130 





See General Information Section for pack aging. 
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ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The circuit is in a test 





socket orf mounted on a printed circuit L SUFFIX 

: CERAMIC PACKAGE 
board and transverse air flow greater than Cx Cx9 eee 
500 linear fpm is maintained. Outputs are 4¢ x 


terminated through a 50-ohm resistor to 
-2.0 volts. 





F SUFFIX 
CERAMIC PACKAGE 











CASE 650 
Bias Filter 120 


P SUFFIX 


4 PLASTIC PACKAGE 
CASE 648 


Input Filter 130 


TEST VOLTAGE VALUES 






. ee a, +t1% 
@ Test 
Temperature Ving ViL V3 VIHA 
-30°c [| 00 | -20 | -10 [+20 | -52 | 
asec [00 | 30 | 10] 10] 32 | 






[oo [20 | tof 20 | 2 | 


+ 
>i MC 1658 Test Limits VOLTAGE APPLIED TO PINS LISTED BELOW: 
Undes ore | _+aste___| sare _ (Veo) 
Symbol | vin | vu_| va | viwa | Vee | Gre 
Power Supply Orain Current 


[cee (NENT 
Input Leakage Current 


“Q"' High af 
Output Voltage 

“Q" Low -1.890 | -1.650 | -1.850 -1.620 | -1.830 |] -1.575 | Vdc 
Output Voltage -1.890 | -1.650 | -1.850 -1.620 | -1.830 | -1.575 Vde 


AC Characteristics (Figure 2) Lis 
+2.0V 
2.7 2.7 
2.7 2.7 


(Tests shown for one output, but 
checked on both) 

a a nee ee a 

a ce ee 






























Rise Time (10% to 90%) 
Fall Time (10% to 90%) 









Oscillator Frequency 


*Germanium diode (0.4 drop) forward biased from 11 to 14 (11 ——S}——._ 14). = 0.01 uF connected from pin 12 to Gnd. 
**Germanium diode (0.4 drop) forward biased from 14 to 11 (11 ——4@———._ 14). 2 = 0.001 uF connected from pin 13 to Gnd. 
tTR = Output frequency at Vc¢x = Gnd Cx 4 = 10 pF connected from pin 11 to pin 14. 


Output frequency at Vcx = -2.0 V Cx2 = 5 pF connected from pin 11 to pin 14. 
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MC 1658 (continued) 


FIGURE 2 — AC TEST CIRCUIT AND WAVEFORMS 


0.001 wF 


Vec1 Vcoc2 
Bias 
Filter a 


Channel ‘‘A”’ 
Input 2 


Input 
Filter 


Coaxial Cables 
(Equal tengths, typ 2 places) 
To Scope 


Channel ''B”’ 
Input 2 


50-ohm termination to ground lo- 
cated in each scope channel input. 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP;,, to input 


pin and TP oy; to output pin. 
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MC 1658 (continued) 


FIGURE 3 — OUTPUT FREQUENCY versus CAPACITANCE FOR FIGURE 4 — RMS NOISE DEVIATION 
VARIOUS VALUES OF INPUT VOLTAGE versus OPERATING FREQUENCY 


1000 


10,000 

















0.1 1.0 10 100 


f, OPERATING FREQUENCY (MHz) 
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— = es fe ded ee | 
- = q a Soca eaea 
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= = w —— 
> I as a 
Oo a ~~ S a ae 
7 10 Ow ae Se 
Ww -— zs a ee 
> — Rt —oe HE mee (7 oem Oe A 
o es ee ONT re) PH A 
a = TSS tt ra i 
. ae LAR NTI . a 
bd aes Snes ewes reese: 3 A 
= Satine 10 A 
ex =F ' 
Ee 
dl 
0 


100 1000 1 0, ooo 


Cx (PICOFARODS) 


FIGURE 5 — FREQUENCY-CAPACITANCE PRODUCT versus 
CONTROL VOLTAGE (Vex) 


Cx (pf) = Frequency -Capacitance Product at Desired Vcx 
Desired Frequency (MHz) 


Es 
a 
<i et 

fea 
a coe 
a el 
biases neal 
a ae 
eal ane 
a ee 
a ee 





fo @Cyx; FREQUENCY -CAPACITANCE PRODUCT (MHz-pf) 


Vex. INPUT VOLTAGE (Vdc) 
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MECL ti! MC1600 series 
DUAL 4-INPUT GATE 





MC1660 









MC1660 provides simultaneous OR-NOR or AND- 
NAND output functions with the capability of driving 
50-ohm lines. These devices contain an internal bias 


POSITIVE LOGIC 





(8) 4 - , reference voltage insuring that the threshold point is 
(9) § - 3 (7) always in the center of the transition region over the 
(10) 6 2 (6) temperature range (-30° to +85°C). The input pulldown 
(m1) ool x= A?FBTOCTD resistors eliminate the need to tie unused inputs to VErE. 
(14) 10 Y=A+B+tC+D 














(15) 11 
(16) 12 
(1) 13 





NEGATIVE LOGIC 









A 
(8) 4 
B 
(9) 5 3 (7) a6 (610 
Cc tog = 0.9 ns typ (510-ohm load 
6 p 
(10) 6 D 2 (6) = 1.1 ns typ ( 50-ohm load) 
(11) 7 xX=AeBeceD PD = 120 mW typ/pkg (No load) 
(14) 10 Y=AeBeceD Full Load Current, 1, = -25 mAdc max 
(15) 11 
(16) 12 


(1) 13 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 







CIRCUIT SCHEMATIC 


(4) (5) 


UL He 


are eat 


6 7 10 11 12 
(9) (10) (11) (14) (15) (16) 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 





See General tnformation section for packaging. 
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MC 1660 (continued) 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 8 
linear fpm should be maintained while the 



































circuit is either in a test socket or is 9 is 

mounted on a printed circuit board. Test 10 6 

procedures are shown for only one input 1 

and one output. The other inputs and 

Outputs are tested in a similar manner. 1 

Outputs are tested with a 50-ohm resistor 15 2 F SUFFIX 

to -2.0 Vdc. See general information sec- 16 3 CERAMIC PACKAGE 

tion for complete thermal data. : CASE 650 

(Volts) 
wee [Ht anf ee] er 
Temperature Vitimax | Vitmin VitAmex | VEE 

-30°c | _-0.875 | -1.890 | -1.180 | -1.515 | -5.2 
s2sec [-0.810 | -1.850 | -1.005 | -1.485 | -5.2_ 
+95°c_| -0.700 | -1.830 | -1.025 | -1.440 | -5.2_| 











MC1660F Test Limits 


i ee a 
a Fan a ate a 

linH pAdc 
fe uAdc 


TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: (Vec) 
Vittmax! Vitmin | VikHAmin|Vitamax | VEE 


& 
° 
ie) 










Cheracteristic 


Power Supply Drain Current 


Input Current 


NOR Logic 1°’ Output Voltage 


QO 


—-——N 


> 


in 








<— { 


< 


i, 
<«— © 
a 
° 
Ss 







NOR Logic *'0’ Output Voltage 


as 
——— A) 
> 
— i 










OR Logic "1" Output Voltage VOH ee -0.960 “vr -0.890 | -0.700 ij 12 45 
OR Logic ‘'0"’ Output Voltage 850 V 45 







«a 
oO 


| | ee 








< 


«- a 


Oo 


NOR Logic “1” 
Threshold Voltage 






° ; if ; 
| al i : 


ok —_ 
<—_4——— \) | <a — A) 


© 
© 
° 
1 
° 

«a ° 
° 









NOR Logic *’0"’ VOLA 7 -1.630 -1.600 -1,555 8 12 4,5 
Threshold Voltage ‘ 9 
10 
11 

OR Logic ‘1’ Threshold Voltage} VoHa 6 -1.065 -0.980 : Vde 8 12 4,5 
9 
11 


— 


—-—"" 


< 
a 
o 


OR Logic 0” Threshold Voltage 










f 


Switching Times (50 2 Load) +2.0V 


Propagation Delay 


Rise Time t7+ 
t6+ 
Fall Time 


“Individually test each input applying on or Vi to the input under test. 






> 
on 











<—s 
a 
— — 
ele fe foto bees at a 





—_ 
<«—N 
sales 





@ 
o>) 
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MC 1660 (continued) 


ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 12 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 





14 L SUFFIX 
15 CERAMIC PACKAGE 
CASE 620 


TEST VOLTAGE VALUES 


- On nw aA 
N W 














@ Test 


Temperature | Vitimex | Vitmin 
-0.875 | -1. 


~0.810 









MC1660L Test Limits TEST VOLTAGE APPLIED TO 
a PINS LISTED BELOW: 
| Min | Max | Vitimax| VitLmin VitAmax | VEE 


1,16 
1,16 


1,16 


-_ 


(=) 


bac) None) hagas) eee 


-0.8 0. 
-1.850 -1.620 12 
-0.875 -0.960 -0.810 -0. 
idk 
-1.650 -1.850 -1.620 -1, 
ee 
-0.980 
ET -1.630 
18 
-1.065 
i) 
| 





< 
(e) 
r 
° 
— 
i 
ce 
—_ 


on 


t 
[) 
3 

_ _ 

ae c 

a a 


1 
hed 
eaoloo) —— <| 2 | ® | 2 8 | | 2 | 2 — | — |  — 0 
—_ 
-_ 
an 


—_— 






_ 

. 
_ 
an 







eae 


—-|—~ 
t t 

_ _ 
+—f 





NOR Logic 1” 
Threshold Voltage 


VOHA @ 





-—s 
pins 
‘ 
2° 
—_— e © 
° 


& 
a 


i] 
_ 


aE 


NOR Logic ‘‘0” VOLA ? 


Threshold Voltage 


OR Logic ’’1’’ Threshold Voltage -0.910 





VOHA ® 


OR Logic ‘0’ Threshold Voltage 










ql 


Switching Times (50 2 Load) 
Propagation Delay 


Rise Time t3+ 
t+ 
Fall Time 


“Individually test each input applying Viy4 or Vii to the input under test. ® NOTES 





1,16 








—_ «<A 
eos 
—_ = _— 
aa 


< 
je) 
Ss 





The electrical specifications shown above apply to the MC1660 
under the following conditions: 
1. The package is housed in a suitable heat sink.t 
or 
2. Air is blown transversely over the package. See general 
information section for more details. 


TA suitable heat sink is an IERC LIC14A2U or equivalent. 
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MC 1660 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin to Channel “A” VoutOR Vour NOR 


Pulse Generator 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


Input Pulse t+ = t- = 1.5 +0.2 ns 


Unused outputs connected to a 50-ohm resistor to ground 


PROPAGATION DELAY 
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MECL II! MC1600 series 


QUAD 2-INPUT “NOR” GATE 


MC1662 





Four 2-input NOR or NAND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 


A A 
(8) 4 x (8) 4 x temperature range (-30 to +85°C). 
B 2 (6) 8 (6) , ue 
(9) 5 (9) 5 Input pulldown resistors eliminate the need 
6 
7 


POSITIVE LOGIC NEGATIVE LOGIC 


2 

(10) (10) 6 to tie unused inputs to VEE. 

—_) es (7) 3 (7) p EE 
(11) (11) 7 
(14) a (14) 10 

14 (2) 14 (2) 

(15) 11 (15) 11 
oe) 


(16) 12 
15 (3) = 15 (3) 
(1) 13 


X=A+8B X=A@¢B 





tog = 0.9 ns typ (510-ohm load) 
= 1.1 ns typ (50-ohm load) 


PD = 240 mW typ/pkg (No load) 
Full Load Current, |) = -25 mAdc max 


Number at end of terminals denotes pin number of L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 


CIRCUIT SCHEMATIC 











(11) (10) (4) (5) (8) (9) 


Wed 


EerLITE 
Uo 


Y Vcec29 ~OVcci 0 v 












O O OVEE QO OC) 
10 11 8 12 13. 
(14) (15) (12) (16) (1) 


See General Information section for packaging. 
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St-p 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 















circuit is either in a test socket or is F SUFFIX 
mounted on a printed circuit board. Test 8 CERAMIC PACKAGE 
procedures are shown for only one input a 6 CASE 650 

and one output. The other inputs and 10 % 

Outputs are tested in a similar manner. ee 

Outputs are tested with a 50-ohm resistor 

to -2.0 Vdc. See general information sec- oo 2 TEST a VALUES 
tion for complete thermal data. 16 bes 





[0875 | -1a00 | 1.180 | 115 | 52 
[a0 | 1.850 [1.098 | _-1.488 | 52 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 








Characteristic [iin [Mex [Min [Mex | min [Max | 
Pe fe me [= 
eee ee nd OO ee ee as eae 
Logic ‘‘1"’ Vv 
st age -1.045 -0.875 -0.960 | -0.810 -0.890 | -0.700 Vde 
utput Voltage -1.890 | -1.650 -1.850 | -1.620 -1.830 | -1.575 Vde 
Logic ‘1°’ VOHA 1.065 0.980 0.910 Vv 
-1. -0. -0. dc 
Logic "0" VOLA -1.630 -1 
2s 


Switching Times (50 2 Load) wee 
7p 2 


Propagation Delay 
*tndividually test each input applying Viy4 or Vi to input under test. 









00 
00 
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ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for only one input and one output. The 
other inputs and outputs are tested in a 
similar manner. Outputs are tested with a 
50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 


ee Symbol 


Power Supply Drain Current 


Logic “ 
Rast Voltage 






Logic *’O” 
Output Voltage 


Logic "1" VOHA 
Threshold Voltage 


Logic "9" VOLA 
Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 


Fall Time 







* Individually test each input applying Vj} or Vy, to input under test. 








ee ae a 
ae Ma Vint max 
ey eel 

as Soe ae nae _| 

eee 















L SUFFIX 
CERAMIC PACKAGE 
CASE 620 
4 
5 =) m2 
—_pe 
7 3 
10 
i _) 14 (Volts) 
12 @ Test 
13 eee pa ans sd Ta 
vaste [onto [1.880 | oes [405 
asec [0.700 | -1.890 | 1.025 [1.440 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 





3 
> 
Qa 
3) 


uAdc 


Fos 
1.045 ~0.875 -0.960 -0.810 -0.890 -0.700 Vde 
1.045 -0.875 -0.960 -0.810 -0.890 -0.700 Vdc 
.890 -1.650 -1.850 -1.620 -1.830 -1.575 Vdc 
.890 -1.650 -1.850 -1.620 -1.830 -1.575 Vde 
1.065 -0.980 —0.910 Vdc 
1.065 -0.980 “0.910 Vdc 
-1.630 -1.600 
-1.630 -1.600 Vde 


< 
a 
rs) 






(panu!uos) Z9OLOW 


MC 1662 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Coaxial Cables 
(Equal lengths, typ 2 places) 


Pulse Generator 


Input Pulse t, = t_ = 1.5 (+0.2) ns 


Unused outputs connected to a 50-ohm resistor to ground. 
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MECL II! MC1600 series 


QUAD 2-INPUT “OR” GATE 












(14) 


MC1664 





POSITIVE LOGIC 


Number at end of terminals denotes pin number of L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 


(15) 


Four 2-input OR or AND gating functions 
in a single package. An internal bias reference 
voltage insures that the threshold point remains 
in the center of the transition region over the 





NEGATIVE LOGIC 












A A 
(8) 4 : os a (8) ore ED eee ‘s temperature range -30 to +85°C. 
(9) 5 (9) 5 Input pulldown resistors eliminate the need 
(10) 6 (10) 6 to tie unused inputs to VEE. 
3 (7) 3 (7) 
(11) 7 (11) 7 
(14) 10 14) 1 
_) (2) ee -14( 2) 
(15) 11 (15) 11 
(16) 12 
15 (3) ah 15(3) 
(1) 13 (1) 13 
cis nes tog = 0.9 (510-ohm load) 
: = 0.9 ns typ ohm loa 
Vec1 = Pin 1 (5) i 
Veco = Pin 16 (4) 1.1 ns typ (50-ohm load) 
VEE = Pin 8 (12) Pp = 240 mW typ/pkg (No load) 


Full Load Current, 1; = -25 mAdc max 


CIRCUIT SCHEMATIC 


(4) (5) (8) (9) 





See General Information section for packaging. 
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6£-P 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 
linear fpm should be maintained while the 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 
and one output. The other inputs and 
Outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information sec- 





tion for complete thermal data. F SUFFIX 
8 CERAMIC PACKAGE 
9 . CASE 650 
a 
7 
11 
14 3 
15 





TEST VOLTAGE VALUES 
(Volts) 


vos SC—~—SY 
[oars [1890 [1180 | _-185 [| 52 | 
[0810 | 1850 | -1oes | 1485 | 52 | 
[0700 [~=1.830_[ -1.025 [tao [52 | 


TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


a 

Ee a Sr ee A ae 

Ss = es Te ee 
P= [=| wade |_| 


ae ae 
-0 -0.890 |; -0.700 Vde 
3.0 


350 
-1.045 ~0.875 .960 -0.810 
-1.045 -0.875 -0.960 -0.810 







@ Test 
Temperature 
-30°C 
+25°C 
+85°C 





















MC1664F Test Limits 


















Characteristic 


Power Supply Drain Current 


Input Current lin 

link 

Logic ‘'1" VOH 
Output Voltage 








Logic 0” V 
Output Voltage 


Logic *’1" VOHA 
Threshold Voltage 

Logic ‘‘O"’ VOLA 
Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 


*Individually test each input applying Viyy or Vi_ to input under test. 


-1.890 -1.650 -1.850 -1.620 -1.830 ~1.575 Vde 
-1.890 ~1.650 -1.850 -1.620 ~1.830 -1.575 Vdc 
1.065 -0.980 -0.910 Vde 
1.065 ~0.980 -0.910 Vde 


Ba 










~1.630 -1.600 

-1.630 -1.600 
1.7 ns 8 
1.9 ns 8 


ese SF ee a ee 
eee ee ee 


Noi — 
um} oufuam 





(panui3u09) ¥99 LOW 


Ov-v 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (1ERC- 
14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in 
a test socket or is mounted on a printed 
circuit board. Test procedures are shown 





4 
2 
for only one input and one output. The 5 
other inputs and outputs are tested in a 6 Pe eines ae 
similar manner. Outputs are tested with a . 3 CAGE con 


50-ohm resistor to -2.0 Vdc. See general = 
information section for complete thermal ee 


data. 1 





TEST VOLTAGE VALUES 
(Volts) 













@ Test 
-30°C 















MC1664L Test Limits 
+25°C 


ra ce 
ae 
p= [or | 





TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


VIHA min VILA max VEE 


Pin 
Under 






‘s 
> 
a 
o 






Characteristic 


Power Supply Drain Current 


Input Current 
lint 
Logic ‘1’ VOH 
Output Voltage 
Logic ‘’0" VOL 
Output Voltage 
Logic ‘'1"' VOHA 
Threshold Voltage 


Logic “0” VOLA 
Threshold Voltage 


Switching Times (50 92 Load) 
Propagation Delay 


Symbol 


ta 
| Ade | 


ywAdc 


+ 


-0.875 -0.960 -0.810 -0.890 -0.700 Vdc 
-0.875 -0.960 -0.810 -0.890 -0.700 Vde 
-1.650 -1.850 -1.620 -1.830 -1.575 Vdc 
-1.650 -1.850 -1.620 -1.830 -1.575 Vdc 
5 -0.980 -0.910 Vde 
5 -0.980 -0.910 Vdc 





‘ 
—s 


04 
-1.04 


an 


8 






@ 


33 







< 


Pulse Out 


t4+2+ 


Fall Time 


* individually test each input applying Vj}4 or Vi, to input under test. 


~ 

= 

N 
i} 


-1.630 -1.600 Vde 
- 1.630 -1.600 Vdc 


2 
2 
2 


15 1.7 
1.7 1.9 


ww 
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MC 1664 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin to Channel “A” Vout to Channel “8” 


Pulse Generator 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


Input Pulse ty, = t_ = 1.6 (+0.2) ns 


Unused outputs connected to a 50-ohm resistor to ground. 
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MECL II! MC1600 series 


DUAL CLOCKED R-S FLIP-FLOP 





MC1666 


This device consists of two Set-Reset flip-flops in a 
single package which require a clock input to enable the 
set-reset inputs. Internal input pull-down resistors eliminate 
the need to return unused inputs to a negative voltage. 

The device is useful as a high-speed dual storage element. 













POSITIVE LOGIC 


(9) 5 
(11) 7 
(8) 4 R 








(e) 
w 


(7) 


(16) 12 
(14) 9 
(1) 13 













tog = 1.6 ns typ (510-ohm load) 
= 1.8 ns typ (50-ohm load) 


Pp = 220 mW typ/pkg (No Load) 





TRUTH TABLE 
Vcc1 = Pin 1 (5) 

Vcc2 = Pin 16 (4) 
Vee = Pin 8 (12) 









@ = Don’t Care Numbers at ends of terminals denote pin numbers for L package (Case 620). 
N.D. = Not Defined Numbers in parenthesis denote pin numbers for F package (Case 650). 


CIRCUIT SCHEMATIC 


C Vec2 Ss Ga Q R- Vcc1 
(14) (4) (16) (2) (3) (1) (5) 
9 16 12 14 15 13 


aes 


ee ee | 
ae: ae: 


Vee 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 





See General Information section for packaging. 
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Cv-v 


ELECTRICAL CHARACTERISTICS 


This MECL 111 circuit has been designed to 
meet the dc specifications shown in the 


test table, after thermal equilibrium has eee ee 
been established. Air flow greater than 500 9 5 ake pr anabee 





linear fom should be maintained while the 1 
circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for only one input 






TEST VOLTAGE VALUES 


(Volts) 
















outputs are tested in a similar manner. Temperature | Vittmax| Vitmin [Vinamin VitAmax 
Outputs are tested with a 50-ohm resistor -30°C | -0.875 | -1.890 | -1.180 | -1.515 | -5.2 | 









to -2.0 Vdc. See general information sec- +25°C 
tion for complete thermal data. 


+as¢c_| -0 700] 1.830] -1025 | -1440 | -52 | 


; MC1666F Test Limits TEST VOLTAGE APPLIED TO 
reOt et - | |- [sf - | [wae wel - [| - | - [2] 


Input Current link 0.370 
0.370 
0.225 
oe 
3 
3 


“Q" Logic 1"" Output Voltage 
“Q” Logic "‘0"’ Output Voltage 3 -1.890 | -1.650 | -1850 | -1.620 |] -1.830] -1.575 Vde 
3 @ | -1.890 | -1.650 | -1.850 | -1.620 | -1 830 | -1575 Vde 


“O” Logic “1° Output Voltage cl oe -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vde 12 
26 1.045 | -0.875 | -0 960 | -0.810 | -0.890| -0.700 Vde 12 





































“Q™ Logic ‘0’ Output Voltage 2 -1.890 | -1.650 | -1.850 | -1620 | -1.830 | -1.575 Vde 
2 -1.890 | -1.650 | -1850 |} -1620 | -1.830] -1575 Vde 
“Q" Logic ‘1°’ Output VOHA 3 © | -1.065 -0.980 -0.910 Vde 
feo Voltage 3@ ] -1.065 -0.980 -0.910 Vde 
“Q" Logic ‘0°’ Output VOLA 36 -1.630 -1.595 Vde 12 
Threshold Voltage 
“Q" Logic 1°’ Output VOHA 2© | -1.065 -0.980 12 
reel Voltage 
Gi’ Logic 0" Output VOLA 2 ® -1.630 -1 600 -1.555 | Vdc 12 
Threshold Voltage -1.630 -1 600 -1.555 Vde 12 


Switching Times (50 82 Load) 
i 


Clock Input 
ns 
Reset Input NS 
ns : 
| Rusetime | te 28 thide dette fe lal gs 
a ee a oe ee 


O Notes appear on page following Electrical Charactertstics tables 
























| oe 


—+H 


t14+3+ 
14+3- 
t14+2- 
%4+2+ 







=f 






Set Input 








ia me 
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ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (fERC- 


















14A2CB or equivalent) or a transverse air : oy ee L SUFFIX 

flow greater than 500 linear fpm should . CERAMIC PACKAGE 
be maintained while the circuit is either in j ah 3 CASE 620 

a test socket or is mounted on a printed 

circuit board. Test procedures are shown 

for only one input and one output. The > ar= (Volts) 

other inputs and outputs are tested in a aa _ @ Test 

similar manner. Outputs are tested with a 1 oie Temperature Vitmin 
50-ohm resistor to -2.0 Vdc. See general -30°c -1.890 





information section for complete thermal 


485 


| -1.180 | 
+25°C -1.850 | -1.095 | 5.2 
data. +85°C -1.830 | -1.025 | -1.440 | -5.2_| 






Pj MC 1666L Test Limits TEST VOLTAGE APPLIED TO 
on T+z5°C sae PINS LISTED BELOW: (Vec) 
[Power Sonpiy Crain curems | ie@]e | - | - | - | 55 | mace | ms |e 


a es re eee ee 
Input Current 0.370 mAdc 9,12 
0.370 mAdc 9,13 
0.225 mAdc 9 


16 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vdc 13 
16 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vdc = 
15 -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vde 12 
1 -1.890 | -1.650 | -1.850 | -1.620 | -1.830] -1.575 Vde = 





3 
fa 
Pulao 
o™ WA 
9° 
(oS) 
O° 
o36 
rt 
>> 
aa 
on 
oo. 
o™ 
oo © © 





“Q" Logic “1 Output Voltage Vo 


“Q" Logic ‘0’’ Output Voltage Vo 


© om] oO CO] Cc oO 


“O° Logic ‘1’ Output Voltage VOH 


Sale aT 
GE |OS|@8|CO 


1 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 ; -0.700 Vde 12 

1 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 } -0.700 Vde - 

“Q" Logic ‘0’ Output Voltage VOL 14 -1.890 | -1.650 | -1.850 | -1.620 | -1.830 |] -1.575 Vde 

1 -1.890 } -1.650 | -1.850 | -1.620 | -1.830] -1.575 Vde 

“Q" Logic "1" Output VOHA 1 
Threshold Voltage 

“Q" Logic 0’’ Output VOLA 1 
Threshold Voltage 

“@" Logic “1° Output VoHa | 14 © -0.980 
Threshold Voltage 

GO" Logic "0" Output Vota | 14 
Threshold Voltage 14 


I 
~ 
N 
_= 
Ww 


= 
ala 
@|G@ 
ee 
BH 
an 
{ t 
oOo 
Hi 
2 © 
oo 
E 
eelneleelen 


— 
WwW 
= 
RQ 





ie se) 
12 13 8 
9 - 8 








SiO) 








Sai enna raes (S01 Lesal 
Clock Input t94+15+ 1.0 2.7 1.0 2.5 1.1 2.8 ns 8 1,16 
ort rit] e eet td 1 | t 
t9+14- 
'9+14+ 
Set Input (12+15+ 1 ; 1 2.3 








0424+14- 


t134+14- 
113+15+ 










Reset Input 









[os | 28 | os | 25 | os | 20 | 
[Fattime dt ef tts [0s | om | 08 | 22 | os | 26 | 


O Notes appear on page following Electrical Characteristics tables. 
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MC 1666 (continued) 


NOTES 


@ le is measured with no output pull-down resistors. 


Apply Sequentially: Vjnq to C (Vay to Vii) 
Vin2 to S (Vay to Vii) 


Apply Sequentially: Vjpn4 to R (Vip to Vii) 
Vin2 to S (Vip to Vii) 


Apply Sequentially: Vjp_4 to C (Vyiyy to Viz) 
Vin2 to R (Viyy to Vi) 


Apply Sequentially: Vjn1 to S (Vip to Vy) 
Vin2 to R (Vip to Vi) 


Apply Ving to C (Viqgy to Vic) 


Apply Ving to S (Vix to Viz) 
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MC 1666 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 
Vin Vout 
To Channel “A” To Chanrei ''B’”’ 


O O 
All input and output cables to 


the scope are equal lengths of 
50-ohm coaxial cable. 


Input pulses 
by 2 pulse 
generators 


P10 
P20 


Vin 
To Channel “A” 


Q 


+420 nsp— = 
MC1670 e | 


yy t— — +1.11 V 


+0.31 V 
O a P2 —_— +1.11V 
— 7 —l20 ns 


+0.31 V 


SET/RESET TO Q/O 


(Switch S1 in position shown) 


CLOCK TO Q/G 


(Switch $1 in opposite position) 
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MECL II! MC1600 series 
DUAL CLOCKED LATCH 





MC1668 


This device is a Dual Clocked Latch/R-S Flip-Flop. 
Whenever the Clock is low, the R-S inputs control the 
Output state. Whenever the Clock is high, the output fol- 
lows the data (D) input. 






POSITIVE LOGIC 










(9) 5 







TRUTH TABLE 





(10) 6 














(11) 7 


(8) 4 
(16) 12 











@ = Don’t Care 





**Output state not defined 







(15) 11 






(14) 9 14 (2) 





Vcc Pin 1 (5) 
Vcec2 = Pin 16 (4) 
Vee =Pin8 (12) 










(1) 13 






= 1.6 ns typ (510-ohm load) 
1.8 ns typ (50-ohm load) 


220 mW typ/pkg (No load) 









Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 





PD 





CIRCUIT SCHEMATIC 


C Vec2 D a 
9 16 11 14 
(14) (4) (15) (2) 


UIT TL TL Se 
eer ey 
i ae ae Le bo 


Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 





See General Information section for packaging. 
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8b-b 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 


test table, after thermal equilibrium has F SUFFIX 
been established. Air flow greater than CERAMIC PACKAGE 
500 linear fom should be maintained while CASE 650 


the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 









TEST VOLTAGE VALUES 












Outputs are tested with a 50-ohm resistor @Test 
to -2.0 Vdc. See general information Temperature! Vit max|VIL min | VIHA min | VILA max | VEE_| 
section for complete thermal data. 30°C ee Sa a TIC 
+25°c| -0.810 | -1.050 | 1.095 | -1.485 | -52_ 

| -0.700 | -1.830 [ -1.025 | -1.440 | -52_| 





MC 166B8F Test Limits 


i r = TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
under [| “30°C | szsec_ | ttec 


| Min | Max | Vit maxi Vit min | ViHA min 
a ee 
0. 225 
ae = ee er 
Sue ee -1 045 0. 875 0.960 -1 810 -0. 890 -0. 700 
PEL SL eacecels 
ee our -1 890 -1. 650 -1 850 -1 620 -1 830 -1 575 


2 
3 


rN o< 
ea ; Q 












a = 
= Fl Fr 
ite 
es 
‘" 
<x 
Cc 
p> 
2 
Pag 
rm 


— 
o 


aoe soe -1 045 0. 875 ee -0. 810 He 700 
Output Voltage a -1 650 -1 850 -1 620 -1 830 -1, 575 
StF 


Threshold Voltage 
oe s ae i 4 eal 4 


als 
< 
a 
rey 


& < 
@N~ 


<i 


@o°le 


“Q"’ Logic ‘’0’’ Output 
Threshold Voltage 










"Q" Logic “1'’ Output 
Threshold Voltage 






VOHA 


< < 
Oo Oo 
Cc x 
> > 


“Q" Logic ‘’0’’ Output 
Threshold Voitage 


VOLA 






pefe fe ff | 
a t t. 


wl NIN] mw w Be see ky ey 
Ww} w ©  |©©  |©®© 
—_ 
fo) 
4 
S [3 
° 
mt 
veal ae 


-32V [+2.0V 
45 


Pulse Out 
3 


Switching Times (50 2 Load) 
Clock Input 












t13+3+ 
113+3- 
13+2- 
Sa 







Rise Time 


ed Input 








NIN 
ONIN WlwlopN Nw 





ONotes appear on page following Electrical Characteristics tables. 
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60-V 


ELECTRICAL CHARACTERISTICS 


This MECL 111 circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 





214A2WCB or equivalent) or a transverse L SUFFIX 
‘air flow greater than 500 linear fpm should ee 


be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 


TEST VOLTAGE VALUES 


Po Mts) 












Sore : @Test 
a similar manner. Outputs are tested with Temperature oe ee sistas 
a 50-ohm resistor to -2.0 Vdc. See general -30°c [-0.875 See SRC el ea , -5.2 | 
information section for complete thermal 125% Pasie es [ 0m [ras [8 


data. +asec| -0.700 | -1830 | -10% [| -14a0 | 52 


MC1668L Test Limits 
Pin . — TEST [TEST VOLTAGE APPLIED TO PINS LISTED BELOW: | APPLIED [TEST VOLTAGE APPLIED TO PINS LISTED BELOW: | PINS LISTED BELOW: 
Under |__-30°C_ || +25°c | tase (Vcc) 
Symbol | Test [Min [Min [Max | min | VIHA min ae Gnd 

Power Supply Drain Current__[ig (Wrz) 1 ee a ee 
0.370 
0.225 


ee ae SE en ee 

Input Current mAdc 
mAdc 
link 0.500 uAdc 
0.500 wAdc 

@ -1.045 | -0.875 | -0.960 | -1.810 | -0.890 | -0.700 

@ -1.045 | -0.875 | -0.960 | -1.810 | -0.890 |} -0.700 

@ 


















Obtput Loale ©) -1 890 -1 650 -1 850 -1 620 -1 830 -1 575 
© -1 045 -0.875 0.960 0.810 | -0.890 | -0.700 
“Q" Logic 0” 14 -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 
Output Voltage 14 @) -1,890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 
"Q" Logic ‘1’’ Output VOHA 15 = 065 -0.980 -0. 1; 
15 @ ’ 
15 © 


Threshold Voltage 
VOLA 14 -1.065 -0.980 -0. i 
14©@ ' 
14@) 
VOLA 14 
14@ 
14 ©) 








“Q"’ Logic “’O"’ Output 
Threshold Voltage 










4 


“"Q" Logic 1’ Output 
Threshold Voltage 


4 BRE : Shi: 
” i a 4 See tr 


Bank 
if Heit 


<= 


“Q" Logic ‘0’ Output 
Threshold Voltage 


1 
< 
Qa 
rs) 
ol g 
a 
«= -_ 
oO 


—_— 





Switching Times (50 2 Load} 
Ctock Input 











[RiseTime 28 P29 | ns | pp 
[Fautime Sd [22 [os | 26 | ~ | 9» | 1415 | 


12+15+ 
t12+14- 
Reset Input t134+14+ 
1434+15- 


ONotes appear on page following Electrical Characteristics tables. 


2 
a 
2 


2 
: 






| 09 | 2. 
27 Be 
27 8 
27 
27 
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MC 1668 (continued) 


NOTES 


® Ig is measured with no output pulldown resistors. Apply Vini to S (Vyzy to Vy). 

@ Test voltage applied to pin under test. Apply Sequentially: Vin, to R (Vip to Vy) 
Vin2 to C (Vip, Viz) 
Ving to D (Vix to Viz) 


Apply Vini to R (Vy yy to Vi) 


Apply Sequentially: Vjpn4 to S (Vip to ViL) 
Vin2 to C (Ving, Vit) 


Apply Sequentially: Vjn7z to R (Vip to Viv) 
Vin2 toc (Vip, Vit) 
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MC 1668 (continued) 


SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin Vout 
To Channel ‘‘A“’ To Channel ‘’B”’ 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. Vec = +2.0 Vde 


VEE = ~3.2 Vdc 


Input pulses P10 
generators P2 ToCh dd eA” 
O fe} 
Tor ie 


SET/RESET TO Q/O 
(Switch $1 in position shown) 


CLOCK TO Q/G 
(Switch S1 in opposite position) 
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MC1670 


The MC1670 is a Type D Master-Slave Flip-Flop taken from a low to ahigh level. In other words, the out- 
designed for use in high speed digital applications. put state of the flip-flop changes on the positive transition 
Master slave construction renders the MC1670 rela- of the clock pulse. 
tively insensitive to the shape of the clock waveform, While either C1 “OR” C2 is in the high state, the 


since only the voltage levels at the clock inputs control 


; ; ““Master’’ (and data input) is disabled. 
the transfer of information from data input (D) to output. 


When both clock inputs (C1 and C2) are in the low Asynchronous Set (S) and Reset (R) override Clock (C) 
state, the data input affects only the ‘Master’ portion of and Data (D) inputs. 
the flip-flop. The data present in the ‘Master’ is trans- Input pulldown resistors eliminate the need to tie unused 
ferred to the ‘‘Slave’’ when clock inputs (C1 ‘“OR"’ C2) are inputs to VEE. 






POSITIVE LOGIC 






NEGATIVE LOGIC 







(9) 5 S (9) 5 S 








(11) 70C1 (11) 71 


Q 2 (6 = Q 2 (6) 
(14) 9 C2 se} (14) 9C2 










(15) 11 D Q 3 (7) 





(15) 11D 





(8) 4 AR (8) 4 R 










Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 











Veci1=Pin 1 (5) 
Vec2=Pin 16 (4) 
Vee =Pin 8 (12) 











Power Dissipation = 220 mW typical (No Load) 


frog = 350 MHz typ TRUTH TABLE 














TIMING DIAGRAM 


Ce rr er 2 tor 





rreeeereere tert 
Trirtrerereset 86 


r 





@ = Don't Care 
ND = Not Defined 
C=C1+C2 






See General Information section for packaging. 
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MC 1670 (continued) 


ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 500 11 C1 
linear fpm should be maintained while the 13 C2 
circuit is either in a test socket or is 

mounted on a printed circuit board. Test 
procedures are shown for only one input F SUFFIX 

and one output. The other inputs and 15 D CERAMIC PACKAGE 
Outputs are tested in a similar manner. CASE 650 


Outputs are tested with a 50-ohm resistor 
TEST | = TESTVOLTAGE VALUES) VALUES 
Po Wot 

987 [1890 | 1.180 | tsi [2 

[-0810 |-1.850 | 1.005 | -1.485 | 52 | 

| -0.700 | -1.830 [ -1.025 | -1.440 | -5.2 | 
(Vec) 
—— 


9 S$ 





Ol 
N 





tion for complete thermal data. 






@ Test 
Temperature 


-30°C 









to -2.0 Vdc. See general information sec- 8 R 
MC1670F Test Limits ee 5 VOLTAGE APPLIED TO PINS 








ee 5 BELOW: 


es 
Characteristic senso [te [Tate [ine [inte f in [ee | unt [Vrms] Vitmn [Wain Vnanen [Vee tr 
[PowerSupsv Oran <i ie [2] - {| - | - | | | - [max] |_| 










































Input Current lin 8 ae 
9 
14 
11 
15 
lin 8 
9 
14 
11 
15 
Logic ‘‘1" VOH 6 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vde 12 14 9 45 
Output Voitage 7 11 8 
le te lov dell kelabala Viet] | 
7 9 11 
Logic ‘’0" VOL 6 -1.890 | -1.650 |-1.850 | -1.620 | -1.830 | -1.575 Vde 12 14 8 4,5 
Output Voitage 7 11 9 
niin THRE 
7 8 11 
Logic ‘1’ VOHA 6 -1.065 -0.980 -0.910 Vde 12 14 9 45 
Threshold Voltage 7 11 8 
6 8 14 
7 9 11 
6 8 
7 9 - 
Logic ‘‘0" VOLA 6 -1.555 Vde 12 14 8 4,5 
Threshold Voltage 7 11 9 
6 9 14 
7 8 11 
6 9 
7 8 a 








Switching Parameters 





Clock to Output Delay 
(See Figure 1) 





111-6 
114+7- 
t11-7+ 
(9+6+ 




























Set to Output Delay 
























(See Figure 2) t9+6- 

Reset to Output Delay tB+6- 
(See Figure 2) (g+7+ 

Output 
Rise Time t6+7+ 1.0 2.9 
Fall Time t6-7- 0.6 23 

(See Figure 2) 

Set Up Time tery’ 7 
(See Figure 3) ts"9"" 2 

Hold Time tH" = 


(See Figure 3) tH"'9” 
Toggle Frequency 
(See Figure 4) 
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MC 1670 (continued) 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 7C1 i 
housed in a suitable heat sink (IERC- 9C2 a2 

14A2CB or equivalent) or a transverse air 
flow greater than 500 linear fpm should 
be maintained while the circuit is either in L SUFFIX 

a@ test socket or is mounted on a printed 1 CERAMIC PACKAGE 
circuit board. Test procedures are shown CASE 620 

for only one input and one output. The 

Other inputs and outputs are tested in a aR 

similar manner. Outputs are tested with a 

§0-ohm resistor to -2.0 Vdc. See general 

information section for complete thermal fini cae 
deta. -30°C 
+25°C 
+85°C 


5 S$ 















TEST VOLTAGE VALUES 


Po ts 
a 
-087s [-1890 | -1180 | 1515 [52 
P0810 |-1.850 | 1.005 | 1.405 | -52 | 
“0700 [-1.630 | -1.028 | -1440 | 52 | 












Peo Al VOLTAGE APPLIED TO PINS 


MC 1670L Test Limits 
ion a a i LISTED BELOW: 
Characteristic ie oe ae 































Switcning Parameters 


| Max 
rower Supety Oran it ef 8 A 
Input Current wAdc 4 1,16 
é 5 
9 9 
7 7 
11 11 f 
Nal 4 uAde 9 4 1,16 
5 9 5 
9 7 9 
7 9 7 
11 9 
Logic "1" VOH 2 -1.045 | -0. [ -0.960 | -0. | -0.890 | -0.700 Vde a, 8 3 5 1,16 
Output Voltage 3 7 4 
iif mii EET 
3 5 7 
Logic “O" VOL -1.890 | -1 ii -1 i =1 i. -1.830 | -1.575 | Vde 8 9 | 4 1,16 
Output Voltage 7 5 
|| | Pisje] || 
4 7 
Logic “1 VoHa | 2 | -1.065 -0.980 0.910 Vde 8 9 | - 5 | 1,16 } 
Threshold Voltage 3 7 4 
2 4 9 
3 5 7 
2 4 9 
3 5 7 
Logic “0” VOLA -1.630 -1.600 -1.555 Vde 8 9 4 1,16 
Threshold Voltage 7 5 
5 9 
4 7 
5 
4 





27 


Clock to Output Delay 
(See Figure 1) 













Set to Output Delay 
(See Figure 2) 
Reset to Output Delay 

(See Figure 2) 











Output 

Rise Time 

Falt Time 

(See Figure 2) 

Set Up Time 

(See Figure 3) 
Hold Time 

(See Figure 3) 



















ADAM 







Toggle Frequency 
(See Figure 4) 






+2.0 
Vdc 
ns 1,16 
1.0 2.9 
0.6 2.3 
MHz 
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MC 1670 (continued) 


FIGURE 1 —PROPAGATION DELAY TEST CIRCUIT 





+2.0 Vde 


All input and output cables to 
the scope are equal lengths of 


ey } ! . 
Clock R Qa 50-ohm coaxial cable 


Input Pulse (¢ 
Generator C F C1 


TP 
Data Out 


Input Pulse 
Generator 


CLOCK DELAY WAVEFORMS 
@ 25°C 


FIGURE 2 — SET-RESET DELAY WAVEFORMS @ 25°C 
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MC 1670 (continued) 


FIGURE 3 —SET UP AND HOLD TIME TEST CIRCUIT 


Input Pulse (0} 


Generators Q 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


SET UP TIME WAVEFORMS @ 25°C 
+1.11V 


+0.31 V 
ts4" tg ‘9”’ re 4 5 


+0.31 V 


TPout cow ff 


HOLD TIME WAVEFORMS @ 25°C 


tH qe tH “oO” 


TPin2 


TPour Q ome ff NY 


Set up time is the minimum time before the positive transition of the clock pulse (C) that information must 


be present at the data (D) input. 
Hold time is the minimum time after the positive transition of the clock pulse (C) that information must 


remain unchanged at the data (D) input. 





4-56 


MC 1670 (continued) 


FIGURE 4 — TOGGLE FREQUENCY TEST CIRCUIT 


TPin a 


0.1 wr 
Sine-Wave Generator, All input and output cables to 
the scope are equa! lengths of 


50-ohm coaxial cable. 


(Use High 
Impedance Probe 
to Adjust V Bias) 


me @ 


O 
dc Supply -3.2 Vde 





FIGURE 5 — TOGGLE FREQUENCY WAVEFORMS 


Clock Input | 
300 oT ; : 
MHz-max . po The maximum toggle frequency of the MC1670 
f— has been exceeded when either: 
1. The output peak-to-peak voltage swing falls below 
600 millivolts, 


OR 


Qora c cre ROG IR UIAIK . The device ceases to toggle (divide by two). 
Output be é 5 





FIGURE 6 — MAXIMUM TOGGLE FREQUENCY (TYPICAL) 





+1.050 = 

+000 =e 

+0.900 aa VEE = -3.2 Vdc ; ; 
= 40.850 le ae ae Figure 6 illustrates the variation in toggle frequency with the 
Pf +0.800 aia eae cies, dc offset voltage (Vgjas) of the input clock signal. Vpjags is defined 
2 +0.750 aie aa by the test circuit in Figure 4, and waveform Figure 5. 
5 +0.700 a ae ae Figures 8 and 9 illustrate minimum clock pulse width recom- 
> +0.650 a a ee mended for reliable operation of the MC1670. 
ei; ae a et ES) 
@ +0.480/ 
a i ea 

+0.350 

ve ado (ee Eas (HE 

+0.250 ane ee eae 

175 225 275 325 375 425 
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MC 1670 (continued) 


FIGURE 7 — TYPICAL MAXIMUM TOGGLE FREQUENCY 
versus TEMPERATURE 


fT og max: MAXIMUM TOGGLE 
FREQUENCY (MHz) 





Ta. AMBIENT TEMPERATURE (°c) 


+0.660 Vdc +0.710 Vde +0.765 Vdc 


FIGURE 8 — MINIMUM “DOWN TIME’ TO CLOCK 
OUTPUT LOAD = 50 2 


SCALE 
250 mV/DIV. 


1.0 ns/DIV. 





FIGURE 9 — MINIMUM “UP TIME” TO CLOCK 
OUTPUT LOAD =50 2 


> 
wd 
> 
SE 
No 
w 
GN 


1.0 ns/DIV. 
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Pes eA il 


te Care 
perenne 





oan ine MECL Ill MC1600 series 


EXCLUSIVE-OR GATE 





MC1672 


This three gate array is designed to provide the positive 
logic Exclusive-OR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 
(-30°C to +85°C). Input pulldown resistors eliminate the 
need to tie unused inputs to VEE. 







POSITIVE LOGIC 


(8) 3 x 












Vec1 = Pin 1 (5) 
Vec2 = Pin 16 (4) 
VEE = Pins (12) 


NEGATIVE LOGIC 


= 
x 

(8) 3 Je De 2 (6) 

(9) 5 tod = 1.1 ns typ (510-ohm load) 
(16) 13 14 (2) = 1.3 ns typ (SO0-ohm load) 
(10) 6 Pp = 220 mW typ/pkg 

Full Load Current, |; = -25 mAdc max 
L 

Vaya 15 (3) 
(11) 7 


X=AS®B+ACB 













Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 






CIRCUIT SCHEMATIC 


A 
TES 


13 (16) 11 (14) 


Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 





See General Information section for packaging. 
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L9-p 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 





the circuit is either in a test socket or is F SUFFIX 
mounted on a printed circuit board. Test CERAMIC PACKAGE 
procedures are shown for selected inputs CASE 650 
and selected outputs. The other inputs 

; rae 8 x 
and outputs are tested in a similar manner. 7 i 6 


Outputs are tested with a 50-ohm resistor 


to ~-2.0 Vdc. See general information 16 
section for complete thermal data. 10 2 






TEST VOL TAGE VALUES 














Tempercur 
0% [0.275 |-1.800[ -1.180 | -1515 [52] 
‘2s [0.810 | -1.050] -1.095 | -1495 [-5.2| 
15% _[-0.700 | -1.90| -1.025 [1.440 [-5.2| 










< 
° 
re) 





| Max | Min | Max _ [Vitimax [Vitmin | VinAmin| Vit Amax|VEE | Gad 
ee ee ee 
ee ee ee 
i ae ee 
ae Rae eel 


Characteristic 


Pin 
Under 
Symbol Test 
Power Supply Drain Current 


| te 
Input Current | lin | 


Logic ‘1’ Output Voltage 
Logic ‘1’ Threshold Voltage 
Logic ‘0’ Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 


MC 1672F Test Limits TEST VOLTAGE APPLIED TO 
a PINS LISTED BELOW 






[e*) 


14,16 





-1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vde 
-1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vdc 
~1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vdc 
-1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vde 











-1.065 -0.980 -0.910 Vdc 
-1.065 -0.980 -0.910 Vdc 
: ~1.600 -1.555 Vde 
: -1.600 -1.555 Vde 


onal 
— 


al = 
[Fattime ee 


“Individually test each input applying Vj j4 or Vy, to input under test. 















(PENUIIUOS) Z/GLOW 


c9O-V 


air flow greater than 500 linear fpm should 
be maintained while the circuit is either in a 


ELECTRICAL CHARACTERISTICS 


This MECL IIf circuit has been designed to 


meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 





test socket or is mounted on a printed 
circuit board. Test procedures are shown 


3 x L SUFFIX 
for selected inputs and selected outputs. Nee 2 CERAMIC PACKAGE 
The other inputs and outputs are tested in 5 CASE 620 


a similar manner. Outputs are tested with 13 
a 50-ohm resistor to -2.0 Vdc. See general 6 14 


information section for complete thermal 


11 
data. 15 
7 


TEST VOLTAGE VALUES 


(Volts) 


[Minimax | Vitmin | Vinamin | Vitae | Vee 


| -0875 | -1890 | -1.180 | 1.515 | 5.2 | 
+2sec | -o.810 | -1850 [| -1.095 [1.485 [5.2 
vestc | -0700 | -1e30 | -1025 | -1440 | -5.2 


MC 1672L Test Limit 
Pin telheldeki TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Hes 25°C 
Characteristic Symbol Test | Max | 


eee et 


a 
Ce 
[e7 linn | 887 | = | =| 
ea cae (a 
045 


Logic "1" VOH 
Output Voltage 
Logic ‘0" VOL 
Output Voltage 
Logic “1” VOHA 
Threshold Voltage 
Logic '’0” VOLA 
Threshold Voltage 
Switching Times (50 2 toad) 
Propagation Delay 











@ Test 
Temperature 


-30°C 



















960 -0.810 -0.890 
960 -0.810 -0.890 
80 -0.910 
80 -0.910 


-1.600 
-1.600 








Tin] 
et 
ee 

mea 









“Individually test each input applying Vj} or Vi, to input under test. 


(panuijuos) 79 LOW 


MC 1672 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin to Channel “A” 


Vout to Channel ‘’B’’ 


Alt input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


Input 
Pulse Generator 


+0.31V 


| 100 
+1.11V 


@ Apply Vin to input A 
and +0.31 V to input B 

@ Apply Vj, to input A 
and +1.11 V to input B 


Unused outputs connected to a 50-ohm resistor to ground. 


PROPAGATION DELAY 
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MECL III MC1600 series 


TRIPLE 2-INPUT 
EXCLUSIVE-NOR GATE 





MC1674 


This three gate array is designed to provide the positive 
logic Exclusive-NOR function in high speed applications. 
These devices contain a temperature compensated internal 
bias which insures that the threshold point remains in the 
center of the transition region over the temperature range 
(-30° to +85°C). Input pulldown resistors eliminate the 
need to tie unused inputs to VEE. 














POSITIVE LOGIC 


X=A@CBt+tACB 












Vec1 = Pin 1 (5) 
Vec2 = Pin 16 (4) 
Veg = Pin 8 (12) 


(8) 3 = ~ XX 
(9) § =) 2 (6) tog = 1.1 ns typ (510-ohm load) 


= 1.3 ns typ (SQohm load) 


Full Load Current, Il, = -25 mAdc max 


NEGATIVE LOGIC 


X=A@CB+ACB 


Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 







CIRCUIT SCHEMATIC 


2 (6) 14 (2) 


ee 5 Fos 
ius foe aff 


8 13 (16) 11 (14) 
(12) 
VEE 


Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 





See General Information section for pack aging. 
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G9-7 


ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 





procedures are shown for selected inputs F SUFFIX 
and selected outputs. The other inputs 8 } x CERAMIC PACKAGE 
and outputs are tested in a similar manner. 9 6 CASE 650 


Outputs are tested with a 50-ohm resistor 16 
to ~-2.0 Vdc. See general informat? on J) = 2 
section for complete thermal! data. 10 







(Volts) 


| -0.875 | -1.890| -1.180 | -1.515 | -5.2 | 
| -0.810 | -1.850] -1.095 | -1.485 |-5.2 | 
| -0.700 | -1.830| -1.025 | -1.440 |-5.2 | 


TEST VOLTAGE APPLIED TO 
| Min | Max | min | Max | Min [| Max_| | ViHmax [Vitmin | VinAmin|ViLAmax|VEE | Gnd 
eet i eee ee ee ee fAllinputs| — | - | - | 12 | 45 _ 
| - {| - | - [ 30 [ - [| - [wae] + [| - [ - | - [iz tas | 
eee Gee) ee ee ee 
ees eae ee (ee ee eee 
-1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 Vde 12 
‘oars | -oae0 | osto |-ogso | 0700 | vse | © | eo | - | — [43] 43 
-1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 Vde 12 
[reco | 180 | "1800 | 80 [isso | tre | vee] 9 | 2 | - | - [13 | 23! 
-1.065 Vde 
toes | = hee re et deel seek a eee 
-1.630 Vde 
agsive | > [> | 3 | s [8] 88: 


n 


@ Test 
Temperature 


-30°C 
+25°% 









MC 1674F Test Limits 












Characteristic 


Power Supply Drain Current 


Input Current 


Logic ‘1°’ Output Voltage 


g 
é 
é 








Logic ‘’0’’ Output Voltage 











Logic ‘’1’’ Threshold Voltage 





Logic ‘‘0’’ Threshold Voltage 


Switching Times (50 2 Load) 
Propagation Delay 


nn 


Fall Time 


"Individually test each input applying Vj44 or Vi; to input under test. 


t6+ 





(panuiu0s) PZOLOIN 


99-7 


ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
air flow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 





circuit board. Test procedures are shown 3 x L SUFFIX 
for selected inputs and selected outputs. 5 } ‘i 2 CERAMIC PACKAGE 
CASE 620 





The other inputs and outputs are tested in 
ae : 13 
a similar manner. Outputs are tested with J} am 
a 50-ohm resistor to -2.0 Vdc. See general 6 
information section for complete thermal 11 
@ Test 


Temperature 
-30°C 
+25°C 
+85°C 





TEST VOLTAGE VALUES 
(Volts) 


[0.875 [-1890] 1.190 | -1515 [321 
-o.810 [1.850] -1.095 | 1495 [5.2 
[0.700 [1.830] -1.028 | -1.440 [5.2] 


TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW (Vcc) 


Gnd 
|mAde Jailinputs| —- | - | - | 8 [116 | 
ae ee oe Ee 







































8 
: 





Pin MC1674L Test Limits 
Under - 
Characteristic Symbol Test | Max | Min | Max | 
Power Supply Drain Current I. = [ = | 


Ca 
re A 
Pee ee 


g 
5 


< 
a 
rs) 


















2 
Logic “1 Output Voltage VOH¢ 2 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 | Vdc 
2 -1.045 | -0.875 | -0.960 | -0.810 | -0.890 | -0.700 | Vdc 
Logic “0” Output Voltage VoLe -1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 | Vdc 
-1.890 | -1.650 | -1.850 | -1.620 | -1.830 | -1.575 | Vdc 
Logic ‘’1’’ Threshold Voltage VOHAG -0. Vdc 
-0.910 
Logic “0” Threshold Voltage VOLAe la | 


Vdc 
dc 
Switching Times (50 2 Load) 

Propagation Delay ns 


| 29 | ons | 
pons 


© 
— 
oO 


-1.065 -0.980 
-1.065 980 








jee 


8 





3 1,16 









*Individually test each input applying Vi} or Vi, to input under test. 


o 


ee 
+ 








2 
ee 
uae 
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MC 1674 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin to Channel “A” Vout to Channel ’’B”’ 


All input and output cables to 
the scope are equal lengths of 


tt =t-=1.5+0.2 ns 50-ohm coaxial cable. 


Input 
Pulse Generator 


+7.11 V | 
+0.31V 
@ Apply Vin to input A 


and +1.11 V to input B 


@ Apply Vip to input A 
and +0.31 V to input B 


Unused outputs connected to a 50-ohm resistor to ground. 


PROPAGATION DELAY 
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MECL til MC1600 series 
BI-QUINARY COUNTER 


MC1678 





The MC1678 is a four-bit counter capable of divide- 


AS PGE Oe nee aeree Be : ee by-two, divide-by-five, or divide-by-10 functions. When 
C2 = 1.23 used independently, the divide-by-two section will toggle 
S = 1.00 at 350 MHz typically, while the divide-by-five section will 


toggle at 325 MHz typically. Clock inputs trigger on the 
positive going edge of the clock pulse. 

Set and Reset inputs override the clock, allowing asyn- 
chronous y 


aa 


set’’ or ‘‘clear’’. Individual Set and common 
Reset inputs are provided, as well as complementary out- 
puts for the first and fourth bits. True outputs are available 
at all bits. 


OC Output Loading Factor = 70 


Power Dissipation = 750 mW typ 
frog = 350 MHz typ 


SO 14 QO 13 $1 10 Qi 11 


Clock 15 O 





CIRCUIT SCHEMATIC 
Vcc2 1/4 OF CIRCUIT SHOWN Q Rt bi Q’ Vcec1 


tons . Eilts 


FD 


VEE 











See General Information section for packaging. 
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MC1678 (continued) 


COUNTER TRUTH TABLES 


BCD BI-QUINARY 
(Clock connected to C1 (Clock connected to C2 
and QO connected to C2) and Q3 connected to C1) 


L H L L 
L L H L 
L H H L 
L 4 L L H 
L 5 L L L 
L 6 H L L 
7 L H L 
H 
L 


L L H L H 
L L L H H 


@ = Don't Care 
ND = Not Defined 


COUNTER STATE DIAGRAM - POSITIVE LOGIC 


Clock connected to C2 QO connected to C2 





FIGURE 1 — TOGGLE FREQUENCY TEST CIRCUIT 


Clock Input 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 
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OL-D 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to test socket or is mounted on a printed | 

meet the dc specifications shown in the circuit board. Test procedures are shown L SUFFIX 

test table, after thermal equilibrium has for selected inputs and selected outputs. CERAMIC PACKAGE 
been established. The package should be The other inputs and outputs are tested in CASE 620 
housed in a suitable heat sink (IERC-LIC- a similar manner. Outputs are tested with 

214A2WCB or equivalent) or a transverse a 50-ohm resistor to -2.0 Vdc. See general 

air flow greater than 500 linear fpm should information section for complete thermal @ Test 


be maintained while the circuit is either ina data. cls 













TEST VOLTAGE VALUES 


[Vitmes | Viti ViHAmin | VitAma x vee | 


| -0875 | -1890 | -1.180 | -1.515 | 
+25°C ere eee ae eee 
MC1678L Test Limits 


Under’ -30°C +25°C a. ee TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 


Tost Se eee eee 
a ae ee ee 


be 1, ia 
ic 
3,7,10,14 


Logic “ 5, 12 -1.045 | -0.875 | -0960] -0810| -0890| -0.700 | vdc 337: 10, 14 Po it ed 
Coane Voltage 4.6.11 23 -1.045 | -0.875 | -0.960] -0.810| -0.890| -0.700 | vac 
Logic “0” 5.12 -1,890 | -1.650 | -1.850| -1.620|] -1.830|] -1575 | Vac Eaeut s 
Output Voltage 46,11 nd -1.890 | -1.650 | -1.850 | -1.620 | -1.830} -1575 | vadc 3,7 a 14 
Threshold Voltage 6.8, 11 ees -1 065 -0 980 -0. ‘910 Vde 
Logic “0” VOLA 5.12 @ -1.630 -1.600 
Threshotd Voltage 4,6,13,16 @ -1.630 -1.600 3,7, 2a 14 


AC Characteristics | Pulse Out | Out | -3.2Vae| Vde| +2.0 | +2.0 Vde | 


Clock Delays 12 8 1,16 
13 
11 




































b= 


@ 




















(15+12+ 
1454+13+ 
(2411+ 
(244+ 
(246+ 
1245+ 


'15+12- 1.0 
115+13- 
t3+11- 
{2+4- 
t2+6- 
t34+5- 















50 2 Loads 













Set Delay 1144+13+ 
Reset Delay 
Rise Time (13+ 
Re ace ceca 
ee Era 
ame To |S 
50 2 Load 


*Individually apply Viy4 or Vi to input under test. 


@ Reset all four flip-flops by applying Pa to pin 9. 


@ Set all four flip-flops by applying Pa to pins 3, 7, 10, @ Set all four flip-flops by applying Pa to pins 3, 7, 10, 
and 14 simultaneously. and 14 simultaneously. Pa——VIH 


@ Reset all four flip-flops by applying Pa to pin 9. 6) See Figure 1 for toggle test circuit Vit 


(panunuos) 8/9LOIN 


MC 1678 (continued) 


APPLICATIONS INFORMATION 





With the addition of a single gate package, the MC 1678 will 
count in a fully synchronous mode, as shown below. 


$0 14 QO 13 $1 10 Qi 11 


1/2 MC1662 Clock 


15 
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MECL 11! MC1600 series 


DUAL 4-5-INPUT 
OR/NOR GATE 


MC1688 





Advance Information 


The MC1688 is a dual 4-5 input OR-NOR 
gate. All inputs are terminated by a 50 k ohm 
resistor to VEE eliminating the need to tie 
unused inputs low. 




















POSITIVE LOGIC NEGATIVE LOGIC 






tod = 0.8 ns typ 
Pp = 125 MW typ/pkg (No Load) 
Output Rise and Fall Times 
(10% to 90%) 1.7 ns 

(20% to 80%) 1.1 ns 


CIRCUIT SCHEMATIC 


Sp 


RK teat 
hidininie 





This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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€L-b 


Each MECL III series circuit has been 
designed to meet the dc specifications 
shown in the test table, after thermal equi- 
librium has been established. The circuit is 
in a test socket or mounted on a printed 
circuit board and transverse air flow greater 
than 500 linear fpm is maintained. Outputs 
are terminated througha 50-ohm resistor to 8 
-2.0 volts. Test procedures are shown for 
only one input and one output. The other 
inputs and outputs are tested in the same 10 6 
manner. 11 


13 





F SUFFIX 


CERAMIC PACKAGE 
os CASE 650 
15 


16 







TEST VOLTAGE VALUES 


(Volts) 
(Vcc) 
Gnd 










eT 
Teneriute Wee 
-30°c | _-0.875 | -1.890 | -1.180 |-1.515 | -5.2_| 
+25°c | -0.810 | -1.850_ [-1.485 | -5.2__ 
| ~9.700 | -1.830 | -1.025 | -1.440 | -5.2 
















MC1688F Test Limits 


Pin 3S TEST VOLTAGE APPLIED TO PINS BELOW 
Under |___-30°C_ | asec | tec 
Symbol | Test_| Min | Max _ Vitimax ViHAmin|WLAmax| VEE 

-1 















Characteristic 
Power Supply Drain Current 





Input Current 


| in 
incearinc hal 


Switching Times 
(50-ohm load) 
Propagation Delay 


-1.045 | -0.875 | ~-0.960 -0.810 | -0.890 
.045 | -0.875 | -0.960 -0.810 | -0.890 
-1.890 | -1.650 | -1.850 
-1.890 | -1.650 | -1.850 
-1.065 -0.980 -0.910 
~1.065 -0.980 -0.910 
-1.630 -1.600 
-1.630 -1.600 


0.8 
1.1/1.7 


_ 
NQ 






—_ 
N 


i eee 







8 


ns 






Rise Time 
(20 to 80%)/(10 to 90%) 


Fall Time 
(20 to 80%)/(10 to 90%) 


On On OONN 


fe 
aa 
a a 





(panulzUo0d) S8OLOIN 


MC1688 (continued) 


SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C 


Vin 
To Channel " 


“BR” 


Pulse Generator 


Input Pulse 
t+ =t-=1.0+0.2 ns 


(20 to 80%) 
Unused outputs connected to 


a 50-ohm resistor to ground. 


50-ohm termination to 
ground located in each ! 
scope channel input. | 


LL oe ee 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Wire length should 
be < 1/4 inch from TP, to input 
pin and TPoyt to Output pin. 


Vee = -3.2 Vde 


PROPAGATION DELAY 
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Gaon ite MECL II! MC1600 series 
TYPE D FLIP-FLOP 


MC1690 





Advance Information 


The MC1690 is a high speed D master-slave flip-flop 
capable of toggle rates over 500 MHz. Designed primarily 
for high speed prescaling applications in communications 
and instrumentation, this device employs two data inputs, 
two clock inputs and complementary Q and O outputs. 
It is a higher frequency replacement for the MC 1670 (350 
MHz) D flip-flop. There are no set or reset inputs and an 
extra data input is provided. 

When used with the MC1678, the MC1690 provides a 
decade counter capable of 500 MHz operation. 













Pp = 200 mW typ/pkg (No Load) 
frog = 500 MHz min 














POSITIVE LOGIC 
(11) 7 C1 1 = 

= er (11) 7 C1 
(14) 9 C2 (14) 9 C2 


(15) 1101 > (15) 1151 
3 (7) = 
(16) 12 D2 (16) 12 D2 


NEGATIVE LOGIC 






















Vcc1= Pin 1 (5) 
Vcec2= Pin 16 (4) 
Veg = Pin 8 (12) 








Numbers at ends of terminals denote pin numbers for L package (Case 620). 
Numbers in parenthesis denote pin numbers for F package (Case 650). 










TIMING DIAGRAM 
TRUTH TABLE 





C=C1+C2 
D=D1+ D2 


d@ = Don't Care 





This is advance information and specifications are subject to change without notice. 
See General Information section for packaging. 
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ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fpm should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 





F SUFFIX 


procedures are shown for selected inputs 111 CERAMIC PACKAGE 
and selected outputs. The other inputs > 6 CASE 650 
and outputs are tested in a similar manner. 14 C2 


Outputs are tested with a 50-ohm resistor 
to ~2.0 Vdc. See general information 
section for complete thermal data. 






TEST VOLTAGE VALUES 


Po ts 
=a a (OE AE BO 
Faoavs [1900 [ 100 [isis [57 
[oro [-v880-[ “i095 “raes [52 
See eer 
(Vee) 
Gnd 





15 D1 

16 D2 - : @ Test 

Temperature 
-30°C 
+25°C 
+85°C 




















MC1690F Test a ae 








TEST VOLTAGE APPLIED TO PINS [TEST VOLTAGE APPLIED TO PINS LISTED BELOW: BELOW: 


[Mex Viet max [Vit max| Vina min | Vita max| Vee _| 
= maacfitaisel = | | fa ty 


. eee a eo oa 
ae ee ome oe ee 
Input Current inH 250 uAdc 
a ee ee Fa 
Pt EZ Pees is 
0.5 


Logic *’ 
Lene Voltage ~-0.810 -0.890 | -0.700 
Logic ‘’0” 
erie Voltage 1.890 | -1.650 | -1.850 -1.830 | -1.575 
(See Figure 2) 
Hold Time 


[Tye | Max | 
(See Figure 2) nll 


Toggle Frequency fy 
Vit min VILA max 


















pu] ss 0 Vde 





Switching Parameters 


Clock to Output Delay 
(See Figure 1) 








1146+ 
t14+6+ 





Output 
Rise Time 
Fall Time 


Setup Time 
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LL-V 


ELECTRICAL CHARACTERISTICS 


This MECL II! circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse eos 
air flow greater than 500 linear fpm should L SUFFIX 





be maintained while the circuit is either in a eee CERAMIC PACKAGE 
test socket or is mounted on a printed ae. 2 CASE 620 
circuit board. Test procedures are shown 9 C2 


for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 

















a 50-ohm resistor to -2.0 Vdc. See general 11 01 - 5 

information section for complete thermal 12 D2 

= a ed 
-30°¢ “1390 | 1.180 
+25°C -1.095 


ft S15: 
[osve-[-1es0 | “aes [ae6 [52 


; MC1690L Test Limit 
Pin Sst emis 5 TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Unde Se epS = Sete 
Symbol ites | Wie min | VILA max | vee | 


Power Supply Drain Current eS 7,9,11,12 fe 












= 
z 
3 
) 
3 
q 
cr 
q 
3 









Logic * 
Ou aa Voltage VOH 


Logic ‘‘0’’ 






Sutput Voltage mex 


Logic ‘'1” 
Threshold Voltage VOHA 2 


Logic ‘'0"’ 
Threshold Voltage 


Switching Parameters 


Clock to Output Delay 
(See Figure 1) 
























Output 
Rise Time 
Fall Time 
Setup Time 
(See Figure 2) 


Hold Time 
(See Figure 2) 













~] 
“ 





aS VIH max i ee min 
Vit min VILA max 


(panuluoo)QE9LOW 


MC 1690 (continued) 


FIGURE 1 — PROPAGATION DELAY TEST CIRCUIT 


All input and output cables to 
the scope are equal lengths of 


Clock 50-ohm coaxial cable. 


Input Pulse 
Generator 


Data 
Input Pulse 
Generator 


50-ohm termination to ground lto- 
cated in each scope channet input. 


CLOCK DELAY WAVEFORMS @ 25°C 


-—-— +1.11V 


+0.31 V 


a 





4-78 


MC 1690 (continued) 


FIGURE 2 — SETUP AND HOLD TIME TEST CIRCUIT 


TPout 


Input Pulse 
Generators All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


*Non-inductive type. 


50-ohm termination to ground lo- 
cated in each scope channel input. 


SETUP TIME WAVEFORMS @ 25°C 
+1.11V 


tsetup H +0.31 V 


+1.11 V 


+0.31 V 


HOLD TIME WAVEFORMS @ 25°C 


Q ot ff 


Setup time is the minimum time before the positive transition of the clock pulse (C) that information must 


be present at the data (D) input. 
Hold time is the minimum time after the positive transition of the clock pulse (C) that information must 


remain unchanged at the data (D) input. 
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MC 1690 (continued) 


FIGURE 3 — TOGGLE FREQUENCY TEST CIRCUIT 


Sine Wave Generator, CS 5 
AC Coupled 


VBias = +0.70 Vdco Atl input and output cables to 
(Use High the scope are equal lengths of 
impedance Probe ; 50-ohm coaxial cable. 
to Adjust Vgias) 


50-ohm termination to ground lIo- 
cated in each scope channel input. 


*Non-inductive type. 





FIGURE 4 — TOGGLE FREQUENCY WAVEFORMS 


Tp = 25°C 


Clock Input 
500 MHz 
The maximum toggle frequency of the MC1690 has been 
exceeded when either: 
1. The output peak-to-peak voltage swing falls below 
600 millivolts, 


OR 


QorG 2. The device ceases to toggle (divide by two). 


Output 600 mV min 
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MECL I!! MC1600 series 
QUAD LINE RECEIVER 


MC1692 





Four differential amplifiers with emitter 
followers intended for use in sensing differ- 
ential signals over long lines. 


Vcoc1= Pin 1 (5) 
Vec2 Pin 16 (4) 
Vege = Pin8 (12) 


tog = 0.9 ns typ (510-ohm load) 
= 1.1 ns typ (50-ohm load) 


Pp = 220 mW typ/pkg (No load) 
Full Load Current, ly = -25 mAdc max 


Number at end of terminats denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 





CIRCUIT SCHEMATIC 


(2) (5) 
14 1 
0 Vcci 


10 11.13 12 
(9) (11) (10) (14) (15) (1) (12) (16) 


Number at end of terminal denotes pin number for L package (Case 620). 
Number in parenthesis denotes pin number for F package (Case 650). 





See General Information section for packaging information. 
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C8-P 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. Air flow greater than 
500 linear fom should be maintained while 
the circuit is either in a test socket or is 
mounted on a printed circuit board. Test 
procedures are shown for selected inputs 
and selected outputs. The other inputs 
and outputs are tested in a similar manner. 
Outputs are tested with a 50-ohm resistor 
to -2.0 Vdc. See general information 
section for complete thermal data. 
















F SUFFIX 
CERAMIC PACK AGE 
CASE 650 
8 
ee 
11 
10 — U 
14 
15 = 
3 
16 
eae 
Vv 1 
sc : eats TEST VOLTAGE VALUES 
Temperature 
+25°C [<o810 | -1850 | 1095 Pin | 5.2 | 











MC1692F Test Limits 


Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW: 
Under | 30° || tec} ttseC Veo! 
Characteristic Symbol_| Test P min | Vina min | Viamex | Ves | Vee | c 
Power Supply Drain Current fF =| 


Pinput Current tin 
meu — Current | tg 
—_ "0.890 







Ew 
ee 
ed 
as 
a 
riene"T" Thenotd vata | Voua [eI 
[Logie "0" Thresnotd Vortese | Vora | 6 | 
es 

6 

6 

6 

6 








Reference Voltage 


Switching Times (50 §2 Load) 
Propagation Delay 


Rise Time 
Fall Time 


















(panunucs) Z69LOW 


€8-7 


ELECTRICAL CHARACTERISTICS 


This MECL I11 circuit has been designed to 
meet the dc specifications shown in the 
test table, after thermal equilibrium has 
been established. The package should be 
housed in a suitable heat sink (IERC-LIC- 
214A2WCB or equivalent) or a transverse 
air flow greater than 500 linear fpm should 
be maintained while the circuit is either in a 
test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 





a 50-ohm resistor to -2.0 Vdc. See general L SUFFIX 
information section for complete thermal CERAMIC PACKAGE 
CASE 620 


data. 













TEST VOLTAGE VALUES 


| Vitimax | Vit min | Vina min | Vitamex | Vee | Vee | 


[087s | 1090 | -r.190 | -1515__ 
[oa10_[_-1880 [1.005 | -1.485 | 


| 5.2 | 
[2.700 [1800 [1.025 [1.440] 


Pi MC 1692L Test Limits 
er 
ee res ees Vina min | Vitamex | Ves | Vee 
C= a7.10.13 
P= [nase [4 [7.10513 — 


7,10,13 


oF . 
. . 
e e 
. : 

‘ : 
. ‘ 


13 
12_.)>=—"5 @ Test 


Temperature 
Vv 8 B [ 9 -30°C 
























[Power Supely Orancuvent [te 
input Current tin 
input Ceakose Current [in 
2 [1.065 
as ee 


Switching Times (50 


0875 0700] vae | Troms | 4 | 
[4 | 71073 | 
ae eA 

[vee [=| 7.10.13 | 
eet 





ies 
| =1.35 | 
| Min 
a 








Propagation Delay 





Rise Time 
Fall Time 





(panuiucs) ZE9LOW 


MC 1692 (continued) 


APPLICATIONS INFORMATION 





The MC1692 quad line receiver is used primarily to receive 
data from balanced twisted pair lines, as indicated in Figure 1. 
The line is driven with a MC1660 OR/NOR gate. The MC1660 
is terminated with 50 ohm resistors to ~2.0 volts. At the end of 
the twisted pair a 100 ohm termination resistor is placed across 


” 
MC 1660 


FIGURE 1 — LINE DRIVER/RECEIVER 


the differential line receiver inputs of the MC1692. Illustrated in 
Figure 2 is the sending and receiving waveforms at a data rate of 
400 megabits per second over an 18 foot twisted pair cable. The 
waveform picture of Figure 3 shows a 5 nanosecond pulse being 
propagated down the 18 foot line. The delay time for the line 
is 1.68 ns/foot. 


The MC1692 may also be applied as a high frequency schmitt 
trigger as illustrated in Figure 4. This circuit has been used in ex- 
cess of 200 MHz. The MC1692 when loaded into 50 ohms will 
produce an output rising edge of about 1.5 nanoseconds. 


Ya 
MC 1692 
Twisted 
Pair 
5 


a0 Veg = -5.2 Vde 


Vrr=-2V0 


FIGURE 2 — 400 MBS WAVEFORMS 


Sending 
End 


ei + 
yi. Poors 


te ee teeter dod 


Receiving 
End 


i 
iS 


% 
MC 1692 


0.01 0.01 
ME UE 
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FIGURE 3 — PULSE PROPAGATION WAVEFORMS 


Sending 
End 


‘ i 
444 te eed bbe eetety~45a4 


5 ns/cm Peete oe tts eee feet 


PERE EEE EEE Fab e tte 


Receiving 
End 





FIGURE 4 — 200 MHz SCHMITT TRIGGER 


4-BIT SHIFT REGISTER MECL Ili MC1600 series 


MC1694 









The MC1694 is a 4-Bit register capable of shift rates up 
to 325 MHz (typical). This shift register operates in the 
shift-right mode, accepting serial data at either data input 
D1 or D2. A master reset and individual set inputs override 
the clock allowing asynchronous entry of information. 






FLIP-FLOP TRUTH TABLE 





9 
Ey 


oooo ST) 
e000 








LOGIC DIAGRAM 





*Output State 
Undefined 






Clock 
Reset 






DC Input Loading Factors 
Reset = 2.5 Set=1.0 
Clock =1.6 Data =0.9 


DC Output Loading Factor = 70 








Total Power Dissipation = 750 mW typ/pkg 
Shift Frequency = 325 MHz typ 






FLIP-FLOP ELEMENT CIRCUIT SCHEMATIC 


1/4 OF CIRCUIT SHOWN 


one 


ray 


See General Information section for packaging. 
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MC 1694 (continued) 


ELECTRICAL CHARACTERISTICS 


This MECL III circuit has been designed to 
meet the dc specifications shown in the 


ao 
2 13 


$1 
10 


ai 
12 3 4 





test table, after thermal equilibrium has D1 14 ¢ 
been established. The package should be Oa. Mes 
housed in a suitable heat sink (1ERC-LIC- 
214A2WCB or equivalent) or a transverse 
air flow greater than 500 linear fpm should =o, g 
be maintained while the circuit iseither ina gee: 9 « 


test socket or is mounted on a printed 
circuit board. Test procedures are shown 
for selected inputs and selected outputs. 
The other inputs and outputs are tested in 
a similar manner. Outputs are tested with 
a 50-ohm resistor to -2.0 Vdc. See general 
information section for complete thermal 
data. 


@ Test 
Temperature 
-30°C 


+25°C 
+85°C 

























MC 1694L 
Pin o = 
under [|-30°C_ | tzsec | tC 
Characteristic Test 


Power Supply Drain Current 


Input Current 


Logic ° Output Voltage 
Logic ‘‘0’’ Output Voltage 









40 
Logic ‘'1'’ Threshold Voltage VOHA 14,5,12.13 | 
Logic ‘'0’’ Threshold Voltage VOLA 


AC Characteristics 
Clock Delays (50 82 Loads) 





174+X+ 
(74+xX- 


serra idee (fasta | 20 | 38 | 
45.12.13 

PAne time ite (8021 | 
Prantime dt «8812 
*Individually apply Viy or Vi_ to input under test. 


X= Pin 4,5,12 0f 13 
Y - Pin 2,3,6 or 10 






[0.910 | 
eral 
1.0 


ae 
cab 
Eee 5 
Cee 
mie 
eal 





© Reset ali four flip-flops by applying Pay to pin 9 


@ Set all four flip-flops by applying Pa} to pins 2,3,6, 
and 10 simultaneously 
@ Reset all four flip-flops by applying Paz to pin 10 


Vi 
Pat Vv 
IL 
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ils] 
o 


2 
cae 
r1a20] -1575 | vac] @ [2a6i0[ - | 
| Pulse In | 

7 

7 

Y 
aa 
ieee 
Lo 
a 








L SUFFIX 
CERAMIC PACKAGE 
CASE 620 










TEST VOLTAGE VALUES 


| -0.875 | -1.890| -1.180 | -1.515 | -5.2 | 
Tosro] -ras0[ 1.095 [1488 | 52 
[0.700 | -r820 | -1.025 | -1440 | -52 | 


TEST VOLTAGE APPLIED TO 
PINS LISTED BELOW: 











o 


1.16 


@ Set all tour flip-flops by applying Paz to pins 2,3,6, 


and 14 simultaneously. 


—— VIHA 
P as ee 
ne VILA 


(©) See Figure 1 for shift frequency test circuit. 


MC 1694 (continued) 


FIGURE 1 — SHIFT FREQUENCY TEST CIRCUIT 


All input and output cables to 
the scope are equal lengths of 
50-ohm coaxial cable. 


Clock Input 


1/4 MC 1662 
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COMPATIBLE 


INTEGRATED CIRCUITS 


MC1543L 


MONOLITHIC DUAL MECL CORE 
MEMORY SENSE AMPLIFIER 


.. . @ dual dc coupled sense amplifier providing output levels com- 
patible with emitter-coupled logic levels. The MC1543L offers 
adjustable threshold and excellent threshold stability over a wide 
range of power-supply voltage variation. 


@® Input Threshold — Adjustable from 10 to 40 mV 
(Positive or Negative Signals) 
Both OR and NOR Outputs Available 
Low Power Dissipation 
Threshold Insensitive Vcc or VEE Voltage Variation 
Each Amplifier is Separately Strobed 


CIRCUIT SCHEMATIC 


GNO 














268 


ies 






STROBE A 
4c 
20 
INPUTS A 


= 
_ i 


vee 9) 





O OuTPUTS Og 


Te 


Normally Normally 
LOW HIGH 


See General Information section for packaging 
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LELLASIT 


Ll 


OuTPuTSs 


DUAL SENSE AMPLIFIER 


DUAL MECL 
CORE MEMORY 
SENSE AMPLIFIER 
INTEGRATED CIRCUIT 


MONOLITHIC SILICON 
EPITAXIAL PASSIVATED 





(top view) 


CERAMIC PACKAGE 
CASE 632 
TO-116 





SQ elt: ze * 
cs . ei 
el u ; ailliteher 

| | {| | ti | [~ “|| 


vik 
Game 
ok hes 


i 





9 
oe & 
Normally 

LOW 


STROBE 8 
010 


MC1543L (continued) 


MAXIMUM RATINGS (Ta = +25°C unless otherwise noted.) 


Power Dissipation (Package Limitation) 
Ceramic Dual-In-Line Package 
Derate above Ta = +25°C 





ELECTRICAL CHARACTERISTICS (Each Amplifier) (Vcc = +5.0 Vdc +5%, Veg = -5.2 Vde +5%, Vro¢ = 0.54 V +1%, 
Ta = +25°C unless otherwise noted.) 


Power Supply Currents 
(V2 = V3 = V41=V12= V14 = 0) 


Recovery Time (Differential-Mode) 
(ej, = 400 mVdc) 


Recovery Time (Common-Mode) 
(ein = 3.0 Vdc) 


Strobe Width Minimum 
TEMPERATURE TESTS (-55°C to +125°C) 





Input Threshold Voltage 
Ta = -55°C 
Ta = +125°C 





MC1543L (continued) 


EQUIVALENT CIRCUIT 


59 STROBE 


INPUTS 


REFERENCE | 


VOLTAGE 


INPUTS 


10 @ STROBE 





“NOR” 
OUTPUTS 


“OR” 


“OR” 


OUTPUTS 


“NOR” 


TYPICAL CHARACTERISTICS 
(Vcc = +5.0 Vdc, Veg = -5.2 Vdc, Vros set for 20 mV Threshold, Ta = +25°C unless otherwise noted.) 


FIGURE 1 — TYPICAL INPUT THRESHOLD 
versus TEMPERATURE 


24 


22 


20 


VTH, INPUT THRESHOLD (mV) 


18 


16 
-55 -50 -25 0 +25 +50 +7§ +100 


Ty, AMBIENT TEMPERATURE (°C) 


FIGURE 3A — TYPICAL INPUT THRESHOLD versus Vcc 


24 


VTH. INPUT THRESHOLD (mV) 
S nS 


~_ 
t-) 


16 
4.5 5.0 5.6 6.0 


Vcc. POSITIVE SUPPLY VOLTAGE (VOLTS) 


+125 


VTH, INPUT THRESHOLD (mV) 


VTH, INPUT THRESHOLD (mV) 





FIGURE 2 — TYPICAL INPUT THRESHOLD 
versus REFERENCE VOLTAGE 


Recommended voltage for 20 mV 
Threshold: Vref = 0.540 Volt 


Vref. REFERENCE VOLTAGE (VOLTS) 


FIGURE 3B — TYPICAL !NPUT THRESHOLD versus Vege 


24 


22 


20 


18 


16 
-45 -5.0 -§.5 -6.0 


Veg. NEGATIVE SUPPLY VOLTAGE (VOLTS) 


MC1543L (continued) 


TYPICAL CHARACTERISTICS (continued) 
(Vcc = +5.0 Vde, Veg = -5.2 Vdc, Vreg set for 20 mV Threshold, Ta = +25°C unless otherwise noted.) 


FIGURE 4 — TYPICAL INPUT THRESHOLD 
versus INPUT PULSE WIOTH 


n 
[=] 






on 
So 


30 


id 
ao 


Veh. INPUT THRESHOLD VOLTAGE (mV) 


t, INPUT PULSE WIDTH (ns) 


FIGURE 5 — INPUT-OUTPUT TRANSFER 
CHARACTERISTICS (one output) 





-40 ~30 
ein, INPUT VOLTAGE (mV) 


TEST CIRCUITS 
(Vcc = +5.0 Vdc, Veg = -5.2 Vdc, Vref = 0.54 V, Ta = +25°C unless otherwise noted.) 


FIGURE 6 — POWER SUPPLY CURRENT DRAIN 


+§.0 Vdc Veet 









Unless otherwise specified 
Vref should be set for 

20 mV threshold 

(Vref =0.4 Vv) 


-5.2 Vde 


FIGURE 8 — INPUT THRESHOLD LEVEL 


+5.0 Vdc Vret 
to voltmeter 


to voltmeter 
-§.2 Vde 


FIGURE 7 — INPUT BIAS CURRENT 
INPUT OFFSET CURRENT 


+5.0 Vdc Vref 





FIGURE 9 — OUTPUT VOLTAGE LEVELS 
+5.0 Vde Vret 
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MC1543L (continued) 


TEST CIRCUITS (continued) 


FIGURE 10 — STROBE THRESHOLD LEVEL 
STROBE INPUT CURRENTS 


Veet 


+5.0 Vde 


51 






1.0k 
Precision 


-§.2 Vde 


FIGURE 12 — PROPAGATION DELAY — STROBE TO 
OUTPUT and STROBE RELEASE TIME 


+5.0 Vde Veet 












(to dual-trace 
oscilloscope) 


(to dual-trace 
oscilloscope) 





~5.2 Vdc 
—07V 


STROBE 
INPUT 


50% 
-1.7V 


OUTPUT 


FIGURE 11 — PROPAGATION DELAY — 
INPUT TO OUTPUT 


+5.0 Vde Veet 








(to dual-trace 
oscilloscope) 


(to dual-trace 


~§.2 Vde oscilloscope) 


25 mV 


1.25 VTH = 25 mV 







INPUT tPLH < 20 ns 


OUTPUT 


FIGURE 13 — DIFFERENTIAL MODE RECOVERY TIME 
(See definition section) 


Veet 


+§.0 Vdc 





(to oscilloscope) (to oscilloscope) 


(to oscilloscope) 





—§.2 Vde 


400 mV 


DIFFERENTIAL 
INPUT 


tPLH = 10 ns 







STROBE tPLH = 2.0 ns 


OUTPUT 


MC 1543L (continued) 


TEST CIRCUITS (continued) 


FIGURE 14 — COMMON MODE RECOVERY TIME 
COMMON MODE INPUT RANGE 
(See definition section) 


+5.0 Vdc 


(to oscilloscope) 








Veet 


(to oscilloscope) 


= —5.2 Vde (to oscilloscope) = 
3.0 V 
COMMON 
MODE 
INPUT tPLH = 10ns 


STROBE 






tPLH = 2.0 ns 





t 
OUTPUT ; une 


= 


100 mV 


max 


DEFINITIONS 


io Input Offset Current — The difference between amplifier 
input current values |lyq — !2a| oF jlig — !2p}. 

Igy Strobe High Current — The amount of input current when 
the strobe pin is grounded. 


Is_ Strobe Low Current — The leakage current when the strobe 
input is tied to the negative supply. 


Pp Power Dissipation — The amount of power dissipated in the 
unit. 


tcmR Common-Mode Recovery Time — The minimum time by 
which the strobe input may follow the high level common 
mode input signal without causing a signal to appear at the 
amplifier output. 


tor Differential-Mode Recovery Time — Differential recovery 
time, the minimum time by which the strobe input may 
follow the high level differential input signal without causing 
@ signal to appear at the amplifier output. 


tio Propagation Delay, Amplifier Input to Amplifier Output — 
The time required for the amplifier output to reach 50% of 
Its final value as referenced to 50% of the level of the pulse 
input.(Amplifier input = 26% over set threshold or approxi- 
mately 26 mVdc.) 


tg Strobe Width — The amount of time the strobe must be high 
to obtain a given output. Minimum strobe width is thet min- 
imum time required to cause the output to complete a full 
swing VoL to Von or VoH to VoL. 


tsco Propagation Delay, Strobe Input to Amplifier Output — The 
time required for the amplifier output pulse to achieve 50% 
of its final value referenced to 50% of the strobe input pulse 
at pins 4 or 10. 


tgp Strobe Release Time — The time required for the output to 
change to 50% of its swing after the strobe reaches 50% of 


its level going low. A dc level of 50 mV is the input signal. 


VcmMR Maximum Common-Mode Input Range — The common-mode 
input voltage which causes the output voltage level of the 
amplifier to change by 100 mV (strobe high). 


Von Output Voltage High — The high-level output voltage at pins 
6 and 8 with no input — or at pins 5 and 9 with input 
above threshold. 


VoL Output Voltage Low — The low-level output voltage st pins 
5 and 9 with no input — or at pins 6 and 8 with input above 
threshold. 


Vst Strobe Threshold Level — The voitage at which the strobe 
turns the amplifier to the ON state. 


VTH Input Threshold — Input pulse amplitude at pins 2, 3, 11, or 
12 thet causes the output gate to just reach its new value, 


VoL or Vou. 


VTHR Input Threshold Range — The maximum spread of input 
threshold level thet can be attained by varying the threshold 
voltage reference, Vref. 


MC7900C 


NEGATIVE VOLTAGE REGULATORS 





Series 


MC7900C SERIES THREE-TERMINAL 
NEGATIVE VOLTAGE REGULATORS 


The MC7900C Series of fixed output negative voltage regulators 
are intended as complements to the popular MC7800C Series devices. 
These negative regulators are available in the same seven-voltage 
options as the MC7800C devices. !n addition, two extra voltage 
options commonly employed in MECL systems are also available 
in the negative MC7900C Series. 

Available in fixed output voltage options from -2.0 to -24 volts, 
these regulators employ current limiting, thermal shutdgwn, and 
safe-area compensation — making them remarkably rugged under 
most operating conditions. With adequate heat-sinking they can 
deliver output currents in excess of 1.0 ampere. 


@ No External Components Required 

@ Internal Thermal Overload Protection 

@ Internal Short-Circuit Current Limiting 

@ Output Transistor Safe-Area Compensation 
e 


Packaged in the Plastic Case 199-04 
(Pin Compatible with the VERSAWATT! or TO-220) 
Or Hermetic TO-3 Type Metal Power Package 


SCHEMATIC DIAGRAM 


ced 


DEVICE TYPE/NOMINAL OUTPUT VOLTAGE 
MC7902C - 2.0 Volts MC7906C - 6.0 Volts MC7915C - 15 Volts 
MC7905C - 5.0 Volts MC7908C - 8.0 Volts MC7918C - 18 Volts 
MC7905.2C - 5.2 Volts MC7912C - 12 Voits MC7924C - 24 Volts 


tTredemerk of Redio Corporation of Americe. 


THREE-TERMINAL 
NEGATIVE FIXED 
VOLTAGE REGULATORS 


MONOLITHIC SILICON 
INTEGRATED CIRCUITS 


@ 


GNO OUTPUT 
(8) (€) 
K SUFFIX 3 
CASE 
METAL PACKAGE INPUT 
CASE 11 © 
(TO-3 TYPE) 


(pettam views 


P SUFFIX 
PLASTIC PACKAGE 
CASE 199-04 


Pin 1 GND (B) 
Pin 2 Output (E) 
Pin 3 Input (C) 


Heat sink surface connected 
to pin 3. 


A common ground is required between the 
input and the output voitages. The input voit- 
age must remain typically 2.0 V more negative 
even during the high point on the input ripple 
voltage. 


XX = these two digits of the type number indi- 
cate voltage. 


* =Cin is required if regulator is located an 


appreciable distance from power supply 
filter. 


** =Co improves stability and transient re- 
sponse. 





MC7900C Series (continued) 


MC7900C Series MAXIMUM RATINGS (Tq = +25°C unless otherwise noted.) 


Input Voltage (2.0 V — 18 V) 
(24 V) 


Power Dissipation and Thermal Characteristics 
Plastic Package 
Ta = +25°C 
Derate above Ta = +25°C 
Thermal Resistance, Junction to Air 
Tc= +25°C 
Derate above Tc = +95°C (See Figure 1) 
Thermal Resistance, Junction to Case 


Metal Package 
Ta = +25°C 
Derate above Ta = +25°C 
Thermal Resistance, Junction to Air 
Tc = +25°C 
Derate above Tc = +65°C 
Thermal Resistance, Junction to Case 


6 4.0 ( 
Storage Junction Temperature Range -20 to +150 
Operating Junction Temperature Range Oto +125 





JC 
J 


MC7902C ELECTRICAL CHARACTERISTICS (v,,, = -10 V, ig = 500 mA, 0°C <Ty < +125°C unless otherwise noted.) 


characteristic «dynes | in [Mex | une 
Output Voltage (Ty = +25°C) | vo | -192 | -200 | -208 | vac __| 










































Vdc 
Input Regulation mV 
(Ty = +25°C, Ig = 100 mA) 
-7.0 Vde 2 Vin >-25 Vdc 8.0 20 
-8.0 Vde 2 Vin 2-12 Vde 4.0 10 
(Ty = +25°C, Ig = 500 mA) 
-7.0 Vde 2 Vin 2-25 Vde 18 40 
-8.0 Vdc 2 Vin 2-12 Vde 8.0 20 
Load Regulation Regioad mV 
Ty = +25°C,5.0mMA <IQD <15A 70 120 
250 mA <!o <750 mA 20 60 
Output Voltage Vo Vde 
-7.0 Vde 2 Vin 2-20 Vdc, 5.0mMA <IQ $< 1.0A,P<15W 
Quiescent Current Change mA 
-7.0 Vde 2>Vi7, S -25 Vde 
5.0mMA <IQO SI.5A 
Input-Output Voltage Differential lVin-Vo| -3.5 Vdc 
Io = 1.0A, Ty = +25°C 
Average Temperature Coefficient of Output Voltage TCVo mvV/°C 
Io = 5.0mA, 08°C CT, <+125°C 





MC7900C Series (continued) 


MC7905C ELECTRICAL CHARACTERISTICS (V;,, = -10 V, Ig = 500 mA, 0°C <Ty < +125°C, unless otherwise noted.) 


Character istic 


Output Voltage (Ty = +25°C) f Vo 


input Regulation 
(Ty = +25°C, Io = 100 mA) 
-7.0 Vdc > Vin 2-25 Vde 
-8.0 Vdc > Vin 2-12 Vde 
(Ty = +25°C, Ig = 500 mA) 
-7.0 Vde > Vin 2-25 Vde 
8.0 Vde 2 Vin 2-12 Vde 
Load Regulation Regioad 
Ty =+25°C,5.0mMA<IQ<1.5A 
250 mA <|Q <750 mA 


Output Voltage 
-7.0 Vdc 2 Vin 2-20 Vdc, 5.0 mA <IQ9 S<1.0A,P<15 W 


Quiescent Current (Ty = +25°C) — 
Quiescent Current Change 

-7.0 Vde > Vin 2-25 Vde 

5.0mA <Ig<15A 
Output Noise Voltage (Ta = +25°C, 10 Hz <f <100 kHz) | VN | 


Long-Term Stability 
Ripple Rejection (1o = 20 mA, f = 120 Hz) | RR 


Input-Output Voltage Differential |Vin-Vo| 
Ig = 1.0A, Ty = +25°C 


Average Temperature Coefficient of Output Voltage TCVO 
Ig = 5.0 mA, 0°C <Tp <+125°C 


Output Voltage (Ty = +25°C) 


Input Regulation 
(Ty = +25°C, Iq = 100 mA) 
-7.2 Vdc > Vin 2-25 Vde 
-8.0 Vde > Vin 2-12 Vde 
(Ty = +25°C, Iq = 500 mA) 
-7.2 Vdc 2 Vin 2-25 Vde 
-8.0 Vdc > Vin 2-12 Vde 


Load Regulation Regioad 
age 5SOmMA<IQO SISA 
250 mA <!9 <750 mA 


Outpyt Voltage 
-7.2 Vde > Vin 2-20 Vde, 5.0 mA <ig <1.0A, P <15 W 


Quiescent Current (T , = +25°C) 


Quiescent Current Change 
-7.2 Vdc 2 Vin 2-25 Vde 
5.0mA SIQ S15A 


Output Noise Voltage (Ta = +25°C, 10 Hz <f < 100 kHz) 
Long-Term Stability Te 
Ripple Rejection (Io = 20 mA, f = 120 Hz) 


Input-Output Voltage Differential IVin-Vo| Vde 
Ig = 1.0A, Ty = +25°C 


Average Temperature Coefficient of Output Voltage 
Io = 5.0mA, PC <Ta <+125°C 
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MC7900C Series (continued) 


MC7906C ELECTRICAL CHARACTERISTICS (v;,,, = -11 V, Io = 500 mA, 0°C <Ty < +125°C unless otherwise noted.) 


[Characteristic |S Symbot | Min [Typ | Max | Unit 
Cen AC 


Input Regulation Regin 
(Ty = +25°C, Iq = 100 mA) 
-8.0 Vdc > Vin > -25 Vde 
-9.0 Vde >Vjin >-13 Vde 
(Ty = +25°C, Io = 500 mA) 
-8.0 Vde 2 Vin 2-25 Vde ee 
-9.0 Vde > Vi, 2-13 Vde 
Load Regulation Regioad 
Ty =+25°C, 5.0mA <Ig< 1.5A 
250 mA <Ig < 750 mA 
Output Sea 5.7 -6. 
Se es ee ea 


Quiescent Current 7 = +25°C) 


Quiescent Current Change 
-8.0 Vde > Vin 2-25 Vde 
5.0mA <!I9 <1.5A 


Output Noise Voltage (Ta = +25°C, 10 Hz <f < 100 kHz) 
Long-Term Stability 
Ripple Rejection (lo = 20 mA, f = 120 Hz) 


Input-Output Voltage Differential 
19 = 1.0A, Ty = +25°C 


Average Temperature Coefficient of Output Voltage 
IQ = 5.0 mA, OPC <Ta <+125°C 








TS SCSctwistc Svea [Min «STS Mox Unt 


Input Regulation 
(Ty =+25°C, Ig = 100 mA) 
-10.5 Vde > Vin 2-25 Vde 
-11 Vde 2 Vin 2 -17 Vde 

(Ty = +25°C, 1g = 500 mA) 

-10.5 Vde > Vin 2-25 Vde 

-11 Vde > Vin > -17 Vde 






















Load Regulation 
Ty =+25°C,5.0mA<IQ9 <1.5A 
250 mA <|g <750 mA 


Output Voltage 
-10.5 Vde 2 Vin 2-23 Vde, 5.0MA KIO < 1.0A,P<15 W 


Quiescent Current (Ty = +25°C) 


Quiescent Current Change 
-10.5 Vdc 2 Vi, 2-25 Vde 
5.0mA S!I9 S1.5A 



















Ripple Rejection ({¢ = 20 mA, f = 120 Hz) 


Input-Output Voltage Differential lVin-Vo| Vde 
Io = 1.0A, Ty = +25°C 
Average Temperature Coefficient of Output Voltage TCVO mvV/°C 
Ig = 5.0mA, 0°C <Ta <+125°C 







MC7900C Series (continued) 


MC7912C ELECTRICAL CHARACTERISTICS (V;, = -19 V, Io = 500 mA, OPC < Ty < +125°C, unless otherwise noted.) 


Symbol 


Output Voltage (Ty = +25°C) 


Input Regulation 
(Ty = +25°C, Ig = 100 mA) 
-14.5 Vde > Vin 2-30 Vde 
-16 Vdc > Vin >-22 Vde 
(Ty = +25°C, Ig = 500 mA) 
-14.5 Vde > Vin 2-30 Vde 

-16 Vde > Vin 2-22 Vde 

























‘Load Regulation 
Ty = +25°C,5.0MA <IQN <1.5A 
250 mA <iq <750 mA 


Output Voltage Vo 
~14.5 Vde 2 Vin 2-27 Vdc, 5.0MA S19 <1.0A,P S15 W 
Quiescent Current (Ty = +25°C) 


Quiescent Current Change 
-14.5 Vde 2>V;, 2-30 Vde 
5.0mMA <!19 <1.5A 























uv 
Long-Term Stability AVo/At ne ea mV/1.0k Hrs 
Ripple Rejection (lg = 20 mA, f = 120 Hz) fee: i fe 60s 


Input-Output Voltage Differential \Vin-Vo| 2.0 
Ig = 1.0A, Ty = +25°C 

Average Temperature Coefficient of Output Voltage TCVoO 
Io = 5.0 mA, 0°C <Ta <+125°C 


tart Somme [me [toe TM ne 


Input Regulation mV 
14 150 
6.0 75 
57 300 
27 150 
Ty = +25°C, 5.0mMA <IQ <1.5A 



















Load Regulation 
















(Ty = +25°C, 1g = 100 mA) 
-17.5 Vdc 2>Vj, 2-30 Vde 
-20 Vdc 2 Vin 2-26 Vde 
(Ty = +25°C, 19 = 500 mA) 
-17.5 Vde 2 Vin 2-30 Vde 
-20 Vdc 2 Vin 2-26 Vdc 
Regioad mV 
68 
250 mA <!o <750 mA 25 
Output Voltage Vo -15.75 Vdc 
-17.5 Vde 2 Vin 2-30 Vde, 5.0 mA Sig <1.0A,P S15 W 
Quiescent Current Change 
-17.5 Vde > Vin 2-30 Vdc 
5.0mA <!190 S1.5A 
Input-Output Voltage Differential IVin-Vo | Vde 
lo =1.0A, Ty = +25°C 
Average Temperature Coefficient of Output Voltage V U v/* 
Ig = 5.0 mA, OCC Ta <+125°C 










MC7900C Series (continued) 


MC7918C ELECTRICAL CHARACTERISTICS (V;,, = -27 V, Io = 500 mA, 0°C <Ty < +125°C, unless otherwise noted.) 


Output Voltage (Ty = +25°C) 


Input Regulation 
(Ty = +25°C, Ig = 100 mA) 
-21 Vde 2 Vin 2-33 Vde 
-24 Vdc > Vin 2-30 Vde 
(Ty = +25°C, to = 500 mA) 
-21 Vde 2 Vin 2-33 Vde 
-24 Vdc > Vin 2-30 Vde 


Load Regulation 
Ty = +25°C,5.0MA C19 <1.0A 
250 mA <!g S750 mA 


Output Voltage 
-21 Vdc 2 Vin 2-33 Vdc, 5.0MA S1g S<1.0A,P S15 W 


Quiescent Current (Ty = +25°C) 
Quiescent Current Change 


-21 Vde > Vin 2-33 Vde 
5.0mA <IQ <1.0A 


Output Noise Voltage (Ta = +25°C, 10 Hz <f <100 kHz) 


Long-Term Stability 


Ripple Rejection (lg = 20 mA, f = 120 Hz) 


Input-Output Voltage Differential 
Ig = 1.0A, Ty = +25°C 


Average Temperature Coefficient of Output Voltage 
I9 = 5.0 mA, 0°C <Tp <+125°C 


Input Regulation 
(Ty = +25°C, Ig = 100 mA) 
-27 Vde > Vin 2-38 Vde 
-30 Vde > Vi, > -36 Vde 
(Ty = +25°C, Ig = 500 mA) 
-27 Vdc > Vin > -38 Vdc 
-30 Vdc > Vi, >-36 Vde 


Vde 
Load Regulation mV 
Ty = +25°C,5.0mMA <IQ <1.0A 
250 mA <!o <750 mA | 
Output Voltage Vdc 
-27 Vdc 2 Vin 2-38 Vdc, 5.0 MA Sig <1.0A,P <15 W 


Quiescent Current (Ty = +25°C) 


Quiescent Current Change 
-27 Vdc 2 Vin 2-38 Vde 
5.0mA <!19 S1.0A 


Output Noise Voltage (Ta = +25°C, 10 Hz <f < 100 kHz) 
Long-Term Stability mV/1.0k Hrs 


Ripple Rejection (1g = 20 mA, f = 120 Hz) 


Input-Output Voltage Differential 
19 = 1.0A, Ty = +25°C 


Average Temperature Coefficient of Output Voltage 
Ig = 5.0 mA, 0°C <Tp <+125°C 





MC7900C Series (continued) 


TYPICAL CHARACTERISTICS 
(Ta = +25°C unless otherwise noted.) 


FIGURE 1 —- MAXIMUM AVERAGE POWER DISSIPATION AS FIGURE 2 — MAXIMUM AVERAGE POWER DISSIPATION AS A 
A FUNCTION OF AMBIENT TEMPERATURE (CASE 199-04) FUNCTION OF AMBIENT TEMPERATURE (TO-3 TYPE PACKAGE) 


-_ 


Pp, AVERAGE POWER DISSIPATION (WATTS) 
Pp, AVERAGE POWER DISSIPATION (WATTS 

























Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 3 — PEAK OUTPUT CURRENT AS A FUNCTION OF FIGURE 4 — RIPPLE REJECTION AS A FUNCTION 
INPUT-OUTPUT DIFFERENTIAL VOLTAGE OF FREQUENCY 
ST)“ 
oS) TIT se 
Porc Ho COTM 
2 a =o 
: SER ENS EASIER 
ay ES 40 Bae 
SC 
2 
; a SS CCI 
DS A GA OS (COCCMSToETH 





0 30 60 90 12 #15 1 2 2 «27 30 10k 00k 
\Vin-Vout!, INPUT-OUTPUT VOLTAGE DIFFERENTIAL (VOLTS) PE FREQUENEYVAE) 
FIGURE 5 — RIPPLE REJECTION AS A FUNCTION OF FIGURE 6 — OUTPUT VOLTAGE AS A FUNCTION 
OUTPUT VOLTAGES OF JUNCTION TEMPERATURE 


80 


Vo = - 60 V 
lo = 20 mA 


AR, RIPPLE REJECTION (dB) 
3S 
Vo, OUTPUT VOLTAGE (-VOLTS) 


Lael 
Beale 
Ne 
Le 
facial 
Bclead 
cele 
Loe 





20 40 6.0 8.0 10 12 14 16 18 20 22 -25 0 +25 +50 +75 +100 +125 +150 «+175 
Vo, OUTPUT VOLTAGE (VOLTS) Tj, JUNCTION TEMPERATURE (°C) 
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MC7900C Series (continued) 


TYPICAL CHARACTERISTICS (continued) 


FIGURE 7 — QUIESCENT CURRENT AS A FUNCTION 
OF TEMPERATURE 


DEFINITIONS 


Line Regutation — The change in output voltage for a change in 
the input voltage. The measurement is made under conditions of 
low dissipation or by using pulse techniques such that the average 
chip temperature is not significantly affected. 


Load Regulation -- The change in output voltage for a change in 
load current at constant chip temperature. 


Maximum Power Dissipation — The maximum total device dissi- 
pation for which the regulator will operate within specifications. 


Quiescent Current — That part of the input current that is not 
delivered to the load. 


Output Noise Voltage - The rms ac voltage at the output, with 
constant load and no input ripple, measured over a specified fre- 
quency range. 


ig, QUIESCENT CURRENT (mA) 





Long Term Stability - Output voltage stability under accelerated 
Ty, JUNCTION TEMPERATURE (°C) life test conditions with the maximum rated voltage listed in the 
devices’ electrical characteristics and maximum power dissipation. 


OUTLINE DIMENSIONS 


MILLIMETERS] INCHES | 


LEAO CONFIGURATION: 
PIN 1. GNO 
2. OUTPUT 
CASE: INPUT 


SEATING 
PLANE 
NOTE: 
1. DWM" IS DIA. 


PERCEPT 
ead | 
Parsasteapet & 


Weght = 59 grams 


Leads are gold-plated cnpper-cored Kovar* 


"Trademark of Westinghouse Electric Corporation oe Cae PLASTIC PACKAGE 
Ground connected to case. PIN 2. OUTPUT CASE 199.04 
Metal Package PIN 3. INPUT P SUFFIX 
CASE 11-61 Weght = 2 48 grams 
K SUFFIX Heat sink surface connected to pin 3 


1. OIM “GIS TO CENTER OF LEADS 
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MC7900C Series (continued) 


APPLICATIONS INFORMATION 


Design Considerations 

The MC7900C Series of fixed voltage regulators are designed 
with Thermal Overload Protection that shuts down the circuit 
when subjected to an excessive power overload condition, Internal 
Short-Circuit Protection that limits the maximum current the cir- 
cuit will pass, and Output Transistor Safe-Area Compensation that 
reduces the output short-circuit current as the voitage across the 
pass transistor is increased. 


In many low current applications, compensation capacitors are 
not required. However, it is recommended that the regulator 
input be bypassed with a capacitor if the regulator is connected 


FIGURE 8 — CURRENT REGULATOR 


~20V lg = 200 mA 
Input MC7902C _— 
Vo <10V 






The MC7902, -2.0 V regulator can be used as a constant current 
source when connected as above. The output current is the sum of 
resistor R current and quiescent bias current as follows: 


| See 
O R B 


The quiescent current for this regulator is typically 4.3 mA. 
The 2.0 volt regulator was chosen to minimize dissipation and to 
allow the output voltage to operate to within 6.0 V below the 
input voltage. 


FIGURE 10 — OPERATIONAL AMPLIFIER SUPPLY 
(+15 V@1.0A) 


+20 V 
Input 


+15 V 
Output 









1N4001 
or Equiv 


Gnd 


0.33 uF 


Gnd 





MC7915C 


-20 V 
Input 


-15 V 
Output 


The MC7815 and MC7915 positive and negative regulators may 
be connected as shown to obtain a dual power supply for oper- 
ational amplifiers. A clamp diode should be used at the output of 
the MC7815 to prevent potential latch-up problems. 
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to the power supply filter with-long wire lengths, or if the output 
load capacitance is large. An input bypass capacitor should be 
selected to provide good high-frequency characteristics to insure 
stable operation under all toad conditions. A 0.33 wF or larger 
tantalum, mylar, or other capacitor having low internal impedance 
at high frequencies should be chosen. If an aluminum electro 
lytic capacitor is used, its value should be 1.0 uF or larger. The 
bypass capacitor should be mounted with the shortest possible 
leads directly across the regulators input terminals. Normally good 
construction techniques should be used to minimize ground loops 
and lead resistance drops since the regulator has na external 
sense lead. Bypassing the output is also recommended. 


FIGURE 9 — CURRENT BOOST REGULATOR 
(-5.0 V @ 4.0A, with 5.0A current limiting) 





-10 V 0.56 -5.0 V 
Input Output 
2N3055 * 
or Equiv 
Gnd Gnd 


*Mounted on common heat sink, Motorola MS-10 or equivalent. 

When a boost transistor is used, short-circuit currents are equal 
to the sum of the series pass and regulator limits, which are 
measured at 3.2 A and 1.8 A respectively in this case. Series pass 
limiting is approximately equal to 0.6 V/Rsc. Operation beyond 
this point to the peak current capability of the MC790SC is pos- 
sible if the regulator is mounted on a heat sink; otherwise thermal 
shutdown will occur when the additional load current is picked up 
by the regulator. 


FIGURE 11 — TYPICAL MECL SYSTEM POWER SUPPLY 
(-5.2 V @ 4.0A and -2.0 V @ 2.0 A; for PC Board) 


-12 V -5.2V 
Input Output 
2N305 
or Equiv 
-2.0 V 
Output 
Gnd Gnd 





When current-boost power transistors are used, 47-ohm base-to- 
emitter resistors (R) must be used to bypass the quiescent current 
at no load. These resistors, in conjunction with the VgeE of the 
NPN transistors, determine when the pass transistors begin con- 
ducting. The 1-ohm and 4-ohm dropping resistors were chosen to 
reduce the power dissipated in the boost transistors but still leave 
at least 2.0 V across these devices for good regulation. 





RANDOM ACCESS MEMORY 
MCM7001L 


MCM7001L-1 


Advance Information 
[| _— Advance Information | mos 


1024-BIT STATIC RANDOM ACCESS MEMORY 

The MCM7001 memory is fabricated with high-density, highly- 
reliable, N-channel, metal-gate MOS technology. The device utilizes 
low-voltage inputs (except Chip Select) and on-chip address registers, 
and has low power consumption. Low output capacitance and a Chip 
Select input allow memory expansion without speed degradation. 
The charge pump technique is used to automatically refresh all 
memory cells without affecting memory access. 


@ Organized as 1024 Words of 1 Bit 


@ Access Time = 55 ns Maximum (MCM7001L) 
= 75 ns Maximum (MCM7001.L-1) 
Cycle Time = 180 ns Minimum 


(N-CHANNEL, METAL GATE) 


1024-BIT STATIC 
RANDOM ACCESS 
MEMORY 





Static Operation 


Low Power Dissipation 

640 uW/Bit Maximum Active 

60 upW/Bit Maximum Standby 
Differential Current Sinking Outputs 
On-Chip Address Registers 


Low-Voltage Inputs (Except Chip Select) 


CERAMIC PACKAGE 
CASE 694 


Chip Select for Memory Expansion 
MCM7001L Direct Replacement for AMS7001 


PIN ASSIGNMENT 





-= 


ABSOLUTE MAXIMUM RATINGS (See Note 1) 
(Referenced to most negative supply voltage, Vsx.) 


SC OL 
"C 
% 














Operating Temperature Range 7008 OO 
| Storage Temperature Range -55 to +125 a eee 


NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- 
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT.- 
ING CONDITIONS. Exposure to higher than recommended or maximum voltages 
for extended periods of time could affect device reliability. 


_ 
-C 0M VA NQABWN 


= 





Address Y 
Buffers Decode 


Output 
Input ana O17 Data Out (Dgy7) 


Control Sense Timing O16 Data Out (Ogy;) 


This device contains circuitry to protect the 
inputs against damage due to high static volt- 
ages or electric fields; however, it is advised that 


Data in (0,,) 6 O— 


Amplifier Contro! 
aed normal precautions be taken to avoid applica- 
tion of any voltage higher than maximum rated 


voltages to this high impedance circuit. 


Write Enable (WE) 70 


AO 20 


220 
Address x 


A2 210 f 
ma ye Buffers Decode (32 x 32) 


Memory 
Matrix 


Aa 19° 


50 O14 Chip Select (CS) 
Charge Pump (QP) 





This is advance information and specifications are subject to change without notice. 
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MCM7001L,MCM7001L-1 (continued) 


RECOMMENDED OPERATING CONDITIONS (Full Temperature Range) 


Symbol Min 
Supply Voltages 
Ss 


eae ee ee 
[nea ian votwm tan Onwer | vin | 
Input High Voltage (An, Djn, WE) Vi 
[Input Low Voltage (An, Din, WE] ——SSCSidY SC «d tO 
Voo -10 
[Chip Select Low Voltage ——SSCSCSC~dSC‘ sO 
[charge Pump High Voltage ———SSCSCSC~wCSCS «YS 
onposeeOntime ts 
Chip Select On Time Tos 


Chip Select Rise Time a eee 
Chip Select Fall Time ce 






dd 
w 
+ 


< 
D 
m 
nn 
~ 
oOo 
~ 
¢ o 











w 
Oo 
' 
= 






Charge Pump Input Frequency 
(See Figure 1 for waveform 
characteristics) 









Characteristic 
Input Current (A,, Dj,) 
(Vj = 4.0 V, Ves = 0) 
Write Enable Input Current (Vj = 4.0 V, Vcs = 0) 


Chip Select Input Current, Average Over Operating Mode 
(Va = ViL. Teyc = 180 ns) 


Differential Output Sink Current 
Supply Current, Unselected Mode 
(Ves = 0) 


Supply Current, Operating Mode 


(Toye = 180 ns) 


Access Time (Ipg = 0.2 mA, tcs, = 10 ns, MCM7001L 
R_ = 100 ohms, Cy = 50 pF, Figure 2) MCM7001L-1 


Charge Pump Input Capacitance 


Data Output Capacitance * 
(Vcs = Vss, f = 1.0 MHz) 
Effective Chip Select Capacitance (Figure 3)* 





*Capacitances are periodically sampled rather than 100% tested. 
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MCM7001L, MCM7001L-1 (continued) 


FIGURE 1 — CHARGE PUMP OSCILLATOR WAVEFORM REQUIREMENTS 


Symbol 
High Level Owel!l Time 


Low Level Dwell Time 





FIGURE 2 — MEMORY TIMING DIAGRAM 


Write Cycle Read Cycle 
(Toye) 


Twy 
Tis 
Write 90% Don't Don't 
Enable Care 10% Care 


Tis 
Tov 
90% 
Valid Don’t Care Valid 
Vit 
Pte 
Data i 
Out 
Current . 0.2 mA 


FIGURE 3 — MEASUREMENT OF EFFECTIVE CHIP SELECT CAPACITANCE 





The effective capacitance of the Chip Select input 
terminal Ccs(EFF) 's determined by measuring the dif- 


ference in rise times of the voltage waveforms at pointA 
O cS MCM7001 with and without the Chip Select terminal connected. 


Ccs(—EFF) ~K4t, 
where K = IK/V (15 V) 


IK 2 100 mA. 
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MCM7001L,MCM7001L-1 (continued) 


APPLICATIONS INFORMATION 


The MCM7001 static random access memory provides 
the high speed and low power required for large memory 
systems. Only a single clock input is required with this 
memory. Data Output and its complement can be detected 
using a differential amplifier for sensing. The outputs of 
several devices can be wire-ORed with no significant 
degradation in speed. 

Operation of the Charge Pump input is shown by the 
basic memory cell in Figure 4. Assume the arbitrary state 
of Q3 “on” and 04 “‘off’’. In this state, C1 is charged and 
C2 discharged. Over a period of time, C1 will lose its 
charge due to leakage unless the charge is replenished. By 
driving the charge pump devices with an oscillator of the 
correct frequency, the memory will be refreshed. 

The Charge Pump oscillator must operate within the 
frequency and amplitude limits listed under Recommended 
Operating Conditions. These frequencies and voltages pro- 
vide low power consumption and static operation. The 
Charge Pump input does not need to be operated syn- 
chronously with any other input signal and has no effect 
on access time. 


The Charge Pump oscillator of Figure 5 uses the Charge 
Pump input capacitance of the MCM7001 as part of a 
Colpitts-type oscillator. The oscillator can drive from 8 to 
64 devices in a push-pull manner by connecting half of the 
RAM charge pump inputs to each end of the inductor. The 
zener and resistor are used to control the oscillator ampli- 
tude. The positive peak of the swing is determined by the 
zener voltage and the negative swing is 0.6 V below the 
Vss voltage (-5.2 V). it is important that the maximum 
voltage rating of the MC14049 feedback buffer be 
observed. 

Frequency of oscillation is dependent on the number 
of RAMs to be driven. The inductance is determined as 


1 
[at 
10 n Cap f2 
where n = total number of RAMs, 
Cap = charge pump capacitance, and 
f = frequency. 


Typical values will therefore be 


Number of RAMs Inductance (L) 


800 kHz 8 
16 
32 
64 


Figures 6 and 7 show possible interface circuits for 
driving the address and data inputs of the MCM7001. The 
MC10125 MECL-to-MTTL translator is used if ECL logic 
is being interfaced to the memory card; if TTL is being 
used, an MTTL gate such as the MC3000 can be used. The 
pullup resistor at the output is needed to meet the re- 
quired ‘1° level. The extra drive circuitry shown in 
Figure 6 is required to drive the normally heavy load of 
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the address inputs (approximately 400 pF for a 32 k x 2 
or 4 k x 16 memory board). This will maintain a fast 
access measured from the address input. The circuit of 
Figure 6 should also be used to drive the write enable 
input. The circuit of Figure 7 is capable of driving the 
four data inputs required in a 4 k x 16 memory board, 
but the circuit of Figure 6 should be used if more than 
four devices are being driven. Interface circuits MC3459 
(Quad TTL-to-N channel) and MC10177 (triple ECL-to-N 
channel) will be available in 1974 for system use. 

The Chip Select driver must charge its capacitive load 
with the specified rise time to maintain the fast access 
time. In addition, it must supply a small dc current in 
both the High and Low states. Figure 8 shows a MECL 
interface circuit which will drive a load of eight devices 
(one byte) to the required level of Vpp + 1.0 volt. 
MECL level translation is first made through a differential 
amplifier. The amplifier turns on a switch which in turn 
drives the output transistors. In order to minimize rise 
time and overshoot, proper line integrity and termination 
must be used. Some rules for achieving this are found 
in the MECL System Design Handbook. 

Another approach for driving the Chip Select inputs, 
although slower, is to use the MC10127 dual clock driver 
for MECL systems or the MMHOO026 for TTL systems. 

The data outputs, Doyt and Doyt, are current sinking 
terminals and require pullup resistors. If a logic ‘'1"' exists 
in the addressed location, Doyt will sink a minimum 
current of 200 wA toward ground, while Doyt is a high 
impedance. If a logic “0” exists, Doyt will be a high 
impedance and Doyt sinks current. The output data from 
the memory then is referenced around the supply voltage 
connected to the pullup resistors. 

A simple, fast, and reliable output sensing circuit is 
shown in Figure 9. The PNP transistors are used to trans- 
late the memory outputs to a voltage that can be detected 
by the differential amplifier. The 3.6 k-ohm resistors are 
used as 2.0 mA current sources that produce a 1.0-volt 
drop across the 510 ohm resistors. The voltage at the data 
outputs (Doyt and Doyt) is fixed at one diode drop above 
VREF. When one data output sinks current, less current is 
available across the 510 ohm resistor and a lesser voltage 
appears at that terminal of the differential amplifier 
(e.g., 4200 vA = A100 mV; A400 vA = A200 mV). Fora 
fast MECL system the MC1650 dual comparator should 
be used (propagation delay = 3.5 ns). It requires a low 
overdrive, low input switching current and has a latch for 
data storage. If desired, the MC10115 quad line receiver 
could also be used for the differential amplifier. The 
MC 10125 quad MECL-to-MTTL translator, which has a 
propagation delay of 5.0 ns can be used as the differential 
amplifier with TTL systems. If longer delays are tolerable, 
the MC 1514, MC3450 or MC75107 can be used. 

A major advantage of the technique used in Figure Qis 
that up to 16 memory outputs can be tied together 
without appreciably affecting the access time. 


MCM7001L,MCM/7001L-1 (continued) 


FIGURE 4 — BASIC MEMORY CELL FIGURE 5 — CHARGE PUMP OSCILLATOR 


From Oscillator 


Bit/Sense Bit/Sense 
“Qo” si baa 


From Decoder 





FIGURE 6 — ADDRESS INPUT ORIVER 


1/4 


MC10125 (Ke MPS3646 
Cy ~7 or Equiv 


MCM7001 
An 
MPS3638 
or Equiv MCM7001 
O An 
An 


l 
l 
] 
| 
! 
J 
1 
MCM7001 

PACKAGE DIMENSIONS 


CASE 694 CASE 677 





saa [INCHES | 
1. DIM“L” TO INSIDE SEATING PLANE MILLIMETERS The MCM7001 may be pack- 
OF LEADS (MEASURED WITH MAXIMUM 


0.51 mm (0.020) FROM MATERIAL , MIN | MAX | MIN | MAX | aged in Case 677 (white ceramic) 
PACKAGE BASE) CONDITION. | a_| 26.54 27.94 | 1.045 | 1.100] rather than in Case 694. if your 
_ LEADS WITHIN 0.005 = 3 LEAD No. 1 IDENT! | B | 9.02] 9.40] 0.355] 0.370 application requires precise toler- 
RADIUM OF TRUE FIED BY NOTCH ON Tc {| 3.30] 4.06] 0.130] 0.160] ances, consult ihe factory: 

| D | 0.38] 0.53) 0.015 | 


POSITION (TP) AT TOP 0.021 | 
PF | 1.02] 1.27] 0.040] 0.050 | 
|G | 2548SC_ | 0.100 BSC 
| H | 089] 1.40] 0.035 | 0.055 | 
| 3 | 0.207 0.30] 0.008] 0.012 | 
PK | 292 3.68] 0.115] 0.145 | 

9.78 | 10.79 | 0.385 | 


Ss|s|2 
w r—) 
s So v 
eo 
= —) 
oj ~~ o 
i~] ~ 
= So 


pt | | 0.425 | ; 
' pM f= te | 15° | a 1 LEADS WITHIN 0 13 mm (0.005) 
TN | RADIUS OF TRUE POSITION AT 


MAXIMUM MATERIAL CONDITION. 
SEATING PLANE es a er) 2 DIMENSION “L” TO CENTER OF 


LEADS WHEN FORMED PARALLEL 


4 
tien 


| J 
| aoe SEATING PLANE | 
ne “gl G = pole te ‘ =| wi 
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MCM7001L,MCM7001L-1 (continued) 


FIGURE 7 — DATA INPUT DRIVER 


1/4 
MC10125 


MCM7001 
in 





FIGURE 8 — CHIP SELECT DRIVER 


MPS3646 


2N5845 


MPS834 \ hy, er Equiy 
MPS834 


MPS3638 
or Equiv 





FIGURE 9 — OUTPUT SENSE CIRCUIT 


2N4209 


Strobe 
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MECL 


PHASE-LOCKED LOOP 
COMPONENTS 





LOGIC PRODUCTS 


for 


PHASE-LOCKED LOOP APPLICATIONS 


Motorola offers the designer a choice of specially designed integrated circuits for performing 
phase-locked loop functions: phase detection, frequency division, filtering, and voltage-controlled 
signal generation. In addition, the choice of circuits permits the designer to select TTL circuits 
where speed is not critical (<25 MHz), or ECL circuits where high speed is required. The MC12000 
series circuits will operate at either +5.0 V or -5.2 V, and translators are included where needed so 


that all functions are compatible. 


Phase-Frequency Detector 


Phase-Frequency Detector MC12040 | MECL 


Voltage-Controlled Multivibrator MC4024 MTTL 


Voitage-Controlled Oscillator MC1648 MECL 
Digital Mixer/Translator MC12000 | MECL 


Two-Modulus Prescaler MC12012 MECL 
Two-Modulus Prescaler MC12013*] MECL 


Counter Control Logic MC12014 MTTL 


Crystal Oscillator MC12060 | MECL 
Crystal Oscillator MC12061 MECL 


COUNTER OPTIONS 


CHARACTERISTICS 


Consists of two digital phase detectors, 
charge pump, and amplifier 


Operation similar to MC4044 


Contains two independent voltage- 
controlled multivibrators with output 
buffers 


Emitter-coupled oscillator 
with output levels 
compatible with MECL III 


A ‘‘D”’ flip-flop with MTTL to MECL and 
MECL to MTTL translators 


—2, —5/+6, ~10/—11, —10/—12 
+10/11, +10/12 


Used with MC12012 and MC74416 
to accomplish direct high-frequency 
programming 


Provide complementary sine wave, 
complemen ary. ECL logic levels, and 
single ended TTL logic level outputs. 
Frequency stability provided by external 
crystal (fundamental, series mode). 


Programmable Divide By N MC74416 | MTTL 
Decade Counter (MC4016) 


Two Programmable Divide By N MC74417 | MTTL 
Counters 


Programmable Divide By N MC74418 MTTL 
Hexadecimal Counter (MC4018) 


Two Programmable Divide By N MTTL 
Counters 

Universal Counter MTTL 

Decade Counter MTTL 

Bi-Quinary Counter MECL 


UHF Prescaler Type D Flip-Flop MC1690 MECL 
Universal Hexadecimal Counter MC10136 | MECL 
Universal BCD Decade Counter MC10137 MECL 


Decade Counter-Divider 
Binary Counter 
BCD Presettable Up/Down Counter 
Binary Up/Down Counter 
Dual BCD Up Counter 
Dual Binary Up Counter 


BCD Programmable Divide By N MC14522 
Binary Programmable Divide By N MC14526 


(*) To be announced. 


0 through 9 
~+0-1, +0 through 4 
+0 through 15 

+0 through 3 


—2 through 12 except 7 and 11 


—10 or —100 
+16 or —256 
—0 through 9 
+0 through 15 


(**) Speed can be increased to 25 MHz (typ) when used with MC12014 


(***) When used as a prescaler, it is possible to extend the input frequency to over 200 MHz with the 
MC10231; to 300 MHz with the MC1670; or to over 500 MHz with the MC1690 
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VOLTAGE-CONTROLLED MECL It! MC1600 series 
OSCILLATOR 


MC1648 





The MC1648 is an emitter-coupled oscillator, construc- 
ted on a single monolithic silicon chip. Output levels are 
compatible with MECL II! logic levels. The oscillator re- 
quires an external parallel tank circuit consisting of the 
inductor (L) and capacitor (C). 

A varactor diode may be incorporated into the tank 
circuit to provide a voltage variable input for the oscillator 
(VCO). The MC 1648 was designed for use in the Motorola 
Phase-Locked Loop shown in Figure 9. This device may 
also be used in many other applications requiring a fixed 

Numbers in parenthesis denote pin number for or variable frequency clock source of high spectral purity 

F package (Case 607) L package (Case 632), and (See Figure 2). 

P Reckege (Case 640). The MC1648 may be operated from a +5.0 Vdc supply 
Input Capacitance = 6 pF typ or a -5.2 Vdc supply, depending upon system requirements. 


Maximum Series Resistance for L (External Inductance) = 502 typ 
Power Dissipation = 150 mW typ/pkg (+5.0 Vde Supply) SUPPLY VOLTAGE GND PINS SUPPLY PINS 
[sovee fe fae 
7,8 


Maximum Output Frequency = 225 MHz typ 
FIGURE 1 — CIRCUIT SCHEMATIC 


Vcc2 Voc1 
(14) (1) 
© O 


LST (3) 
O Output 


(7) (40) (12) (8) (5) 
VEE1 Bias Pt. Tank VEE2 AGC 


Numbers in parenthesis denote pin number for F package (Case 607), L package (Case 632), and P package (Case 646). 


FIGURE 2 — SPECTRAL PURITY OF SIGNAL AT OUTPUT 


Output 



















L: Micro Metal torroid #T20-22, 8 turns 
#30 Enamled Copper wire. 


C = 3.0 - 35 pF 


(10) (14) 





*The 1200 ohm resistor and the scope termina- 
; ; tion impedance constitute a 25:1 attenuator 
Center Frequency = 100 MHz_ ‘Vertical Scale = 10 dB/div probe. Coax shall be CT-070-50 or equivalent. 


B.W. = 10 kHz Scan Width = 50 kH2/div 
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MC1648 (continued) 


ELECTRICAL CHARACTERISTICS 






(10) 


Supply Voltage = +5.0 volts 92) 







TEST VOL TAGE/CURRENT VALUES 






[+1960 | +1410 [so | 50 





Power Supply Orain Current 'e 


Logic "1" Vou 
Output Voltage 


fas a i 
Peak -to-Peak Tank Voltage ae ae 


Output Duty Cycle 
[OrcinavonFreavency | tex _| 


*This measurement guarantees the dc potential at the bias point tor purposes of incorporating a varactor tuning diode at this point 


fe 
EI 













ELECTRICAL CHARACTERISTICS 






(10) 
(12) 


Supply Voltage = -5.2 volts 





Output 







@ Test 
Temperature 
-30°C 
+25°C 









TEST VOLTAGE/CURRENT APPLIED TO 
PINS LISTED BELOW: 








Power Supply Orain Current 


Loge "1" 
Output Voltage 

Logic “0” L -1.890 
Output Voltage 

ade Sia 


Pin 

Under 

Tet | Min 
[Power Supply Orain Current | le | 






*This measurement guerantees the dc potential et the bias point for purposes of incorporating a varactor tuning diode at this point 


FIGURE 3 — TEST CIRCUIT AND WAVEFORMS 


“Use high impedance probe ( >1.0 Megohm must 
be used). 

**The 1200-ohm resistor and the scope termination 
impedance constitute a 25:1 attenuator probe. 
Coax shall be CT-070-50 or equivalent. 


Bypass only that supply opposite ground. 


PRF = 1.0 MHz 


Duty Cycle (Voc) = . 
b 
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MC 1648 (continued) 


OPERATING CHARACTERISTICS 





Figure 1 illustrates the circuit schematic for the MC 1648. FIGURE 4 — THE MC1648 OPERATING IN THE VOLTAGE 
The oscillator incorporates positive feedback by coupling CONTROLLED MODE 
the base of transistor Q7 to the collector of Q8. An auto- 
matic gain control (AGC) is incorporated to limit the cur- 
rent through the emitter-coupled pair of transistors (Q7 
and Q8) and allow optimum frequency response of the 
oscillator. | 

In order to maintain the high Q of the oscillator, and pro- 
vide high spectral purity at the output, a cascode transistor 
(Q4) is used to translate from the emitter follower (Q5) to 
the output differential pair Q2 and Q3. Q2 and Q3, in 
conjunction with output transistor Q1, provide a highly 
buffered output which produces a square wave. Transistors 
Q10 thru Q14 provide the bias drive for the oscillator and 
output buffer. Figure 2 indicates the high spectral purity 
of the oscillator output (pin 3). 





When operating the oscillator in the voltage controlled When the MC1648 is used with a constant dc voitage 
mode (Figure 4), it should be noted that the cathode of to the varactor diode, the output frequency will vary 
the varactor diode (D) should be biased at least 2 Vee slightly because of internal noise. This variation is plotted 
above Veg (~ 1.4 V for positive supply operation). versus operating frequency in Figure 5. 


FIGURE 5 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM 


Oscillator Tank Components 
(Circuit of Figure 4) 


60-100 | MV2106 


Af, FREQUENCY DEVIATION, RMS (Hz) 


a 
BO) ae es ee ee 
i 
10 
f, OPERATING FREQUENCY, (MHz) 


Signal Generator 
HP 608 


20 kHz above MC 1648 Frequency or Equiv 


B.W.= 1.0 kHz 


648 Frequency Voltmeter 
pions Attenuator Product a 


. Met 
Under Test mc1648 Detector Eat HP3400A or Equiv 
Frequency (f) 


(HP6210A output voltage) (Full Scale Frequency) 
1.0 Volt 


Frequency Deviation = 


NOTE: Any frequency deviation caused by the signal generator and MC1648 power 
supply should be determined and minimzed prior to testing. 
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MC 1648 (continued) 


TRANSFER CHARACTERISTICS IN THE VOLTAGE CONTROLLED MODE 
USING EXTERNAL VARACTOR DIODE AND COIL. Ta = 25°C 
FIGURE 6 


L: Micro Metal Toroidal Core #T44-10, 
4 turns of No. 22 copper wire. 
in 


mv14o1. '12) 


F 

i T Veci = Vec2 = +5 Vade 0.1 uF 
Veet = Vee2 = Gnd Sb 

*The 1200 ohm resistor and the scope termina- 

tion impedance constitute a 25:1 attenuator 

probe. Coax shall be CT-070-50 or equivalent. 


four, OUTPUT FREQUENCY (MHz) 


L: Micro Metal Toroidal Core #T44-10, 
4 turns of No. 22 copper wire. 
Vin 


C = 500 pF 


oe ee oe oe ee | 


mv140o1 !12) 


5 uF 
p ‘a Vec1 = Veco = +5 Vde 0.1 uF 
VEE1 = VEE2 = Gnd T 


N 
= 
- 
> 
oO 
2 
Ww 
2 
\e] 
Ww 
c 
ua 
e 
2 
a 
- 
2 
ie) 
- 
3 
° 
— 


‘eRGESRUEES 
\GRRERS OSE 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
probe. Coax shall be CT-070-50 or equivalent. 


L: Micro Metal Torodial Core #T30-22, 
5 turns of No. 20 copper wire. 


Vcoci = Vcc2= +5 Vde 
Vee = VeeE2 = Gnd 


(10) 


four, OUTPUT FREQUENCY (MHz) 
MV 1404 


oo mF 


*The 1200 ohm resistor and the scope termina- 
tion impedance constitute a 25:1 attenuator 
Vin INPUT VOLTAGE (VOLTS) probe. Coax shall be CT-070-50 or equivalent. 





MC1648 (continued) 


Typical transfer characteristics for the oscillator in the 
voltage controlled mode are shown in Figures 6, 7 and 8. 
Figures 6 and 8 show transfer characteristics employing 
only the capacitance of the varactor diode (pluse the input 
capacitance of the oscillator, 6 pF typical). Figure 7 illus- 
trates the oscillator operating in a voltage controlled mode 
with the output frequency range limited. This is achieved 
by adding a capacitor in parallel with the tank circuit as 
shown. The 1 kQ2 resistor in Figures 6 and 7 is used to pro- 
tect the varactor diode during testing. It is not necessary 
as long as the dc input voltage does not cause the diode to 
become forward biased. The larger-valued resistor (51 k&2) 
in Figure 8 is required to provide isolation for the high- 
impedance junctions of the two varactor diodes. 


The tuning range of the oscillator in the voltage con- 
trolled mode may be calculated as: 


fmax VCp (max) + Cs 
Vp (min) +Cs 


1 


2n V L (Cp (max) + Cg) 


Cs = shunt capacitance (input plus external 
capacitance). 


fmin 


where fmin = 


Cp = varactor capacitance as a function of 
bias voltage. 


Good RF and low-frequency bypassing is necessary on 
the power supply pins (see Figure 2). 


Capacitors (C1 and C2 of Figure 4) should be used to 
bypass the AGC point and the VCO input (varactor 
diode), guaranteeing only dc levels at these points. 


For output frequency operation between 1 MHz and 50 
MHz a 0.1 uF capacitor is sufficient for C1 and C2. At 
higher frequencies, smaller values of capacitance should be 
used; at lower frequencies, larger values of capacitance. At 
higher frequencies the value of bypass capacitors depends 
directly upon the physical layout of the system. All by- 
passing should be as close to the package pins as possible 
to minimize unwanted lead inductance. 

The peak-to-peak swing of the tank circuit is set inter- 
nally by the AGC circuitry. Since voltage swing of the 
tank circuit provides the drive for the output buffer, the 
AGC potential directly affects the output waveform. If it 
is desired to have a sine wave at the output of the MC1648, 
a series resistor is tied from the AGC point to the most 
negative power potential (ground if +5.0 volt supply is 
used, -5.2 volts if a negative supply is used) as shown in 
Figure 10. 


At frequencies above 100 MHz typ, it may be necessary 
to increase the tank circuit peak-to-peak voltage in order to 


maintain a square wave at the output of the MC1648. This 
is accomplished by tying a series resistor (1 k§{2 minimum) 
from the AGC to the most positive power potential (+5.0 
volts if a +5.0 volt supply is used, ground if a -5.2 volt 
supply is used). Figure 11 illustrates this principle. 


APPLICATIONS INFORMATION 





The phase locked loop shown in Figure 9 illustrates the 
use of the MC 1648 as a voltage controlled oscillator. The 
figure illustrates a frequency synthesizer useful in tuners 
for FM broadcast, general aviation, maritime and land- 
mobile communications, amateur and CB receivers. The 
system operates from a single +5.0 Vdc supply, and requires 
no internal translation, since all components are com- 
patible. 

Frequency generation of this type offers the advantages 
of single crystal operation, simple channel selection, and 
elimination of special circuitry to prevent harmonic lock- 
up. Additional features include dc digital switching (pref- 
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erable over RF switching with a multiple crystal system), 
and a broad range of tuning (up to 150 MHz, the range 
being set by the varactor diode). 


The output frequency of the synthesizer loop is deter- 
mined by the reference frequency and the number program- 
med at the programmable counter; foyr = Nfref. The 
channel spacing is equal to frequency (fref). 

For additional information on applications and designs 
for phase locked-loops and digital frequency synthesizers, 
see Motorola Application Notes AN-532A, AN-535, AN-553, 


AN-564, and AN-594. 


MC1648 (continued) 


FIGURE 9 — TYPICAL FREQUENCY SYNTHESIZER APPLICATION 


Phase 
Detector 
MC4044 


Modulus Enable Line 
Counter Control MC 12012 


Logic 
MC12014 


Np 
Programmable 
Counter 
MC4016 


Figure 10 shows the MC 1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To obtain a sine 
wave at the output, a resistor is added from the AGC 
circuit (pin 5) to Veg. 

Figure 11 shows the MC1648 in the variable frequency 
mode operating from a +5.0 Vdc supply. To extend the 
useful range of the device (maintain a square wave output 
above 175 MHz), a resistor is added to the AGC circuit at 
pin 5 (1 k-ohm minimum). 


FIGURE 10 — METHOD OF OBTAINING A SINE-WAVE OUTPUT 


Low-Pass 
Filter 





V oltage- 
Controlled f 
Oscillator 

MC 1648 


out 


fout = Nfret 
where 


N=Np@P+A 


=P, =(P + 1) 


Zero Detect Line 


TA 
Programmable 
Counter 
MC4016 


Counter Reset Line 


N=Npe@P+A 


Figure 12 shows the MC1648 operating from +5.0 Vdc 
and +9.0 Vdc power supplies. This permits a higher voltage 
swing and higher output power than is possible from the 
MECL output (pin 3). Plots of output power versus total 
collector load resistance at pin 1 are given in Figures 13 
and 14 for 100 MHz and 10 MHz operation. The total 
collector load includes R in parallel with Rp of L1 and 
C1 at resonance. The optimum value for R at 100 MHz is 
approximately 850 ohms. 


FIGURE 11 — METHOD OF EXTENDING THE USEFUL RANGE 
OF THE MC1648 (SQUARE WAVE OUTPUT) 
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MC1648 (continued) 


FIGURE 12 — CIRCUIT SCHEMATIC USED FOR COLLECTOR OUTPUT OPERATION 


(10) 
Bias Pt. 


_ FIGURE 13 —- POWER OUTPUT versus COLLECTOR LOAD 


See test circuit, Figure 12, f = 
C3 = 3.0 - 35 pF 
Collector Tank 
L1 =0.22 wH 
R=502 -10k2 
Rp of L1 and C1 = 11kQ @ 100 MHz Resonance 


Oscillator Tank 
L2 = 4turns #20 AWG 3/16” ID 
C2 = 1.0 - 7.0 pF 


a a | 
a alll 
PT TATA 
UE AN ETT 


100 MHz 


C1 = 1.0 -7.0 pF 


~ 


Oo si 


> 


i”) 


Gall 
HE EON 


Q 


100 1000 


POWER OUTPUT (mW RMS) 


a 


3° 


TOTAL COLLECTOR LOAD (ohms) 








FIGURE 14 — POWER OUTPUT versus COLLECTOR LOAD 


POWER OUTPUT (mw 





See test circuit, Figure 12, f = 10 MHz 
C3 = 470 pF 
Collector Tank 
L1=2.7 wH 
R=50 - 10kQ 
Rp of L1 and C1 =6.8k22. @ 10 MHz Resonance 
Oscillator Tank 
L2=2.7 wH 
C2 = 16 - 150 pF 


EN 
LM TTA NUTT, 
LT AE NTL 


C1 = 24 - 200 pF 


Tet PONT 
i ter LETTE TENT 
a a hl 
LL I | TPIT TE 


1000 





TOTAL COLLECTOR LOAD (ohms) 


DIGITAL MECL Phase-Locked Loop Components 


MIXER/TRANSLATOR 


MC12000 





DIGITAL MIXER/TRANSLATOR 
(D Flip-Flop w/Translator) 


The MC12000 is intended for use as a digital mixer 
in phase-locked loop frequency synthesizers and other CE aa Mee ee eee 
applications where a MECL ‘’D”’ flip-flop with translators 
is required. Toggle frequency is typically 250 MHz. MTTL 
to MECL and MECL to MTTL translators are provided to 
facilitate interfacing with MECL or MTTL circuits. 

The MC 12000 is designed to operate from a single power 
supply of either +5.0 Vdc or -5.2 Vdc. 


Pin Assignment 


D 
Cc 


Input OR/NOR 
Output OR Output 


Translator {nput NOR Output 
Translator Output + Input 
VEE — Input 





FIGURE 1 — LOGIC DIAGRAM FIGURE 2 — TYPICAL DIGITAL MIXER 


r 


MECL-MTTL MC 12000 


ip-Fl 
D Flip-Flop MECL 


OR/NOR | 
10 


Crystal 
Reference 
Oscillator 





Note: All MECL outputs have §10-ohm internal pulldown resistors. 
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ELECTRICAL CHARACTERISTICS 
Supply Voltage = +5.0 V 









TEST VOLTAGE/CURRENT VALUES 








— ea ae 
= ° @ Test 

— Temperature ee RED 

0°c SS EE Ee EE 

°c | +4.190] +3150 | +3895 | +3525 | +05 [+2.4 [45.0 [+45] +2.0/ +08] +5.0] -25] 16 | -1.6) 

+4260 [+2170] +2955 | +2860 | vos [v2a| so ]eas| +20] 08] so] 25] 16 [-10) 











TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 
(Vee) 


Lesnar] Sinn | Viner} Vitam | Yn [is Ros a [oor Sir tect a Hon oul oot Gnd 


a 


4 4: [ 4. [ 4. [ 4. | 4. [ 4. | | | 
10 
"1 
12t 
13? 


oe 
10 
W 


3.130 — | 240 J l 3. 7 = | ig iz il 
12t F 
es 


VOHA oe 3 — 4.020 4.080 Vde ae 
"1 
12t 
13T 
VOLA 4 3.390 3.400 3.430 Vde 14 7 
10 
11 
12t 
13t 


etc ONC cat OR nce isc Encode dl DR BB (Ea aa as ees a 


tOutput Level to be measured after s clock pulse has been applied to the C input (pin 2) Vitamax 


SFU icmin 


Power Supply Drain Current 


_ 











Logic ‘1° 
Output Voltage 
















Logic “qe 
Threshold Voltage 






Logic "9" 
Threshold Voitege 






(panuluos) QOOZLOIN 


vl-9 


ELECTRICAL CHARACTERISTICS 
Supply Voltage = -5.2 V 







TEST VOLTAGE/CURRENT VALUES 


[ORE beer Sera (ee 
[Vinimex| Vitmin | Virtamin | Viramex| Vi | Vin [Vine] Vm | Vine] Vier|Vee| | tor | ton! 


een | tee Poet tae | -4.7] -28] +0.0] -0.7| -3.2] 4.4} 6.2] -26] 16 [1-16 | 
| -ost0 | -1.650 | -1.106 | -1.475 | -4.7] -28] +00] -0.7| -32] 44] 5.2] -26] 16 | -1.6| 


[a0 tem | 108 | sta [ar] aa] of onf sa] aa] saa we [8 
Ce ESS eee sc 
SSS coe 


| Power Supply rein Current | le | 7 | - J - | - | = Se eee 


ae 14 
ie 
Logic ‘1° -1. l 0. [ | + -0. | | | 
Output Voltage 


S| L RCS Ree ee ee 


ni t : Coin 


FEE a EL OD a ee ee -—{-{2 tj 6) 


| ei 1 | BEEN EEEEEEHIIFEEH 
[20 rete f]- | - |- 
tOutput Level to be measured efter a clock pulse has been applied to the C input (pin 2) Vitimaex 






2 6 @ Test 
8 e Tempersture 


0c 











sf 






























Logic "9" 
Threshold Voltage 





ES Sea ese ae ee 


Vitmin 


(panuiuos) QOOZLOIN 


S1-9 


AC ELECTRICAL CHARACTERISTICS. 











TEST VOLTAGES/WAVEFORMS APPLIED TO PINS LISTED BELOW: 


eee eae : - 
EE cc 
7 










Propagation Delay 
(See Figure 4) 






(2413+ 
t2+13- 
2412+ 
t24+12- 
(3411+ 
t3-11- 
13+10- 
t3-10+ 
t6+4+ 
t5-4- 
t9+6+ 
to-6- 
























Output Rise Time 
(See Figure 4) 











4 
4 


Output Fall Time 
(See Figure 4) 

























“ww N NEN NNN NIN NN NN ITN WN NN NN NN SN 
a a wt et et 


4 

4 

. 4 

Setup Time tsetup’'1"’ ; 14 
Hold Time thoid’'1”" 14 


~ 


Toggle Frequency. 
(See Figure 6) 


(panuiiu0s) QOOZLOW 


MC12000 (continued) 


FIGURE 3 — SWITCHING TIME TEST CIRCUIT 


All input and output cables to the 
scope are equal lengths of 50-ohm 
coaxial cable. Al! unused cables 
must be terminated with a 50 ohm 
resistor + 1%. 


Veco =+2.0V 
25 uF Y 0.1 uF 
Pulse 
Generator 
1 
(EH137) 
t- = t+ = 2.0+ 0.2 ns 


Pulse 
Generator 
2 
(EH137) 
t+ = t- =2.0+ 0.2 ns 


Pulse 
Generator 
3 7 
(EH137) 
tt =t-=5.04+ 0.5 ns 


Pepa 
L (7) = -3.2V 


= or -3.0 V 


Cr = 15 pF = total parasitic capacitance, which includes 
probe, wiring, and load capacitances. 
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MC 12000 (continued) 


FIGURE 4 — AC TEST VOLTAGE WAVEFORMS 


Pulse 
Generator 
1 


Pulse 
Generator 


MTTL 
Out 
(6) 


Pulse 
Generator 
3 


NOTES: 
1. Veet 15 V 
2. Veg + 0.5 V max 
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MC 12000 (continued) 


FIGURE 5 — SETUP AND HOLD TIME WAVEFORMS (See Figure 3) 


Pulse 20 ns 


Generator 
B0% \ 


Clock 20% 
Pulse tsetup’ 1" 


Generator 80% 
2 50%4 20% 


Oo 
30 ns 


50% 


50% 


thold’’1" 


t tiayee 
Pulse setup 0 


Generator 
2 


thold’‘0” 





FIGURE 6 — TOGGLE FREQUENCY TEST CIRCUIT 


Vcc = +2.0 Vde 


Sine Wave in = 800 mV P-to-P 
Sine Wave Generator 9 4 uF 
AC Coupled 
HP 3200B or 
Equivalent 


VBias = +90.700 Vdc O 


(Use High 
impedance Probe 
to Adjust V pias) 


OC Supply -3.2 Vdc or -3.0 V 
The maximum Toggle Frequency of MC12000 
has been exceeded when either: 


1. The output Peak-to-Peak voltage swing 
falls below 600 mV 


or 


. The devices cease to Toggle (divide by 2). 
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MC 12000 (continued) 


MC 12000 DIGITAL MIXER output frequency may be changed by varying either f4 or 
This device is a digital mixer designed to operate with fc, the clock input is usually crystal controlled since it is 
logic levels at its input and output ports. In operation it of the same magnitude as fp and more difficult to stabilize. 


is an MECL type ‘'D”’ flip-flop with level translators to 
and from MTTL to accomodate most interfacing demands. 
Output frequency (fq) as a function of ‘’D’’ and clock FIGURE 9 
inputs is shown in Figure 7. It can be seen that either 
direct or harmonic mixing may be employed, that is, fg 
may be either the difference between fp and fc or the 
difference between fp and the Nth harmonic of fc. | fo = Pf, + fc 

One particular advantage of mixing in phase locked 
loops (PLL) is that lower frequencies may be generated 
for use in portions of the circuit where digital processing 
is done (with divide-by-P network and/or phase detector). 
Lower frequency operation often reduces overall system 
cost since a less expensive logic form may be utilized. 
However use of the mixing technique is not a panacea for 
all VHF applications and the design of such synthesizer 
systems must be approached with care. 





Combining a standard synthesis configuration with the 
mixer yields a circuit capable of high frequency operation 
at low cost (Figure 9), if the output frequency range is 
relatively small (Pmax - Pmin) f1 < fc/2. In fact the 
choice of harmonic or non-harmonic mixing is largely 
based on the availability of a suitable crystal or other 
reference source for fc versus the needed frequency cover- 
age. Considering all the restrictions on fc, its value (and 
the maximum harmonic number N) are dictated by the 
following expressions: 


FIGURE 7 





Nfc Nfct fy (N+ 1) f¢ tp — 
fD(min) - f1 

Use of the MC12000 in a non-harmonic PLL is straight- <  2Afp (1) 
forward (Figure 8). Output frequency is the sum of both 
input quantities (f; + fc) as long as f4 is less than fc/2 
(See Figure 7), since fg can go no higher than that. Un- Neo= f eee (2) 
less VCO output range is restricted somewhat there is a fe © 'D(min) ~ "1 
chance also that the loop may operate at the second har- where 4fp = change in output frequency. 
monic of fc. This problem is minimal in the loop of 
Figure 8, however, since the output frequency would have FIGURE 10 


to vary more than 2:1. 

Mixing is used because the digital phase detector has 
an upper frequency limit of about 10 MHz and many 
loops require direct locks at 20 MHz or more. Direct 
down-mixing does not change any loop characteristics ex- 
cept the sampling rate which restricts loop natural fre- 
quency to about fc/10 in practical circuits. Although 


fp = Pf, + Nfc 


FIGURE 8 





Using Equations (1) and (2) above the minimum value 
of fc may be found fos the circuit of Figure 10 and still 
get adequate frequency coverage. !n this minimum con- 
figuration all necessary output frequencies may be generat- 
ed by programming the ‘‘P’ count string. But the divide 
number might bear no obvious relation to the output fre- 
quency such as often happens with non-mixing synthesizers. 
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MC 12000 (continued) 


DESIGN EXAMPLES 


Example #1 


Output Frequency: 48-54 MHz 
Frequency Increments: 10 kHz 


Using Equations (1) and (2), a minimum frequency 


(fc) version can be designed: 
f1 = increment = 10 kHz 


48 MHz - 10 kHz 
2 (54-48) MHz 


N<4 


LetN=3 
Nfc = 47.99 MHz 


Nfc 47.99 


fc = 15.996666 MHz 


Pmin= 1 
aD ip (3) 
"a + . 
max 10 kHz min 
6 MHz 
= — + * 
max 10 kHz min 
Pmax = 601 
fa(max) = Pmax f1 
= 6.01 MHz (4) 


Equation (4) above puts the divider string (divide-by-P) 
into a medium frequency situation where devices such as 
the MC4016/4316 may be utilized. Note that the divider 
number now indicates the channel selected rather than 
output frequency. That is, at fo = 48.000 MHz, P = 1; 
at fp = 54.000 MHz, P = 601. 

If ‘‘proper’’ divide-by-P readings are desired for direct 
frequency readout a slight circuit modification is necessary. 
To enable a division at 48.000 MHz the first divide-by-P 
must be 100 rather than 1, and Pmy3x would then be 700 
to cover all 6 MHz. Recalculating fQ(max) from Equation 
4 we still find that the 7 MHz maximum value allows use 
of the same components. The next question concerns the 
allowable range of fq in relation to fc (fq < fc/2). Since 
fc is nearly 16 MHz, the range of fq can be contained. 
A cosmetic change to the most significant digit switch 
completes the design. Instead of reading 1 through 7 it 
must be modified to display 48 through 54. 


Example #2 


Output Frequency: 144-148 MHz 
Frequency Increments: 10 kHz 


f4 = increment = 10 kHz 


144.00 - 0.01 
2 (4) 
N< 18 
LetN= 17 
Nfc = 144.00 - 0.01 MHz 
= 143.99 
Nfc 
fo = — = 8.470 MHz 
N 
Pmin= 1 
. : 4 MHz 
max 10 kHz 
= 401 
fa(max) = Pmax f1 = 4.01 MHz 


Maximum frequency seen by the divide-by-P chain is. 
still well within the MC4016 rating. 

When converting this synthesizer to one that reads fre- 
quency directly, a ‘‘1 is again added to the most signifi- 
cant digit (MSD). This results in aPmin of 100 to Prax 
of 500. In this example, however, fQ(max) is 9 MHz 
which easily exceeds fc/2. To alleviate this difficulty, 
the ‘‘N” factor must be decreased in order to raise fc to 
at least 10 MHz. 


fD(min) - f1 
fc 


N< 


Let fc = 10 MHz 





N<~ 14.4 
LetN= 14. 
Nfc = 143.99 (from above) 
Nfc 143.99 
fc — eee 
N 14 
fc = 10.28500 MHz (5) 
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MC 12000 (continued) 


VCO RANGE RESTRICTIONS 


As in all harmonically locked PLL’s, it is possible for 
the loop to lock on the wrong harmonic if there is too 
wide ararige in the VCO. This situation is shown in Figure 
11 where the possible false lock areas are indicated near 
the (N - 1) and (N + 1) harmonic points. The problem of 
VCO restraint however is more than just making sure that 
output frequency fp isn’t able to go to B or A’ (the close- 
est false lock points). Actual operating limits are C and C’, 
symmetrically placed frequencies corresponding to fp (min) 
about Nfc and fp(max) about (Nf+1/2) fc. If the VCO 
drops below C while the feedback counter is at Pmin the 
phase detector will try to push fp even lower, toward the 
stable condition at A (Figure 12). Likewise, at C’ (when 
P = Pmax) the tendency is for the loop to accelerate tow- 
ard lockup at B’ (Figure 13). When C or C’ are exceeded 
the loop will “hang up’ and not attain the proper lock. 


FIGURE 11 





(N-1)f¢ Nfc fp (N+ 1) f¢ 
FIGURE 12 
Toward Toward Lock 
Latch-up Lock-up Point 
—————_o~ 
fa 


fa(min)}--------- -\------------- 






Nfc—fa(min) Nfc fO(min) 
fo 
FIGURE 13 
Lock 
Point 


| Toward | Toward 
Lock-up Latch-up 
-___e 





fo(max) (N+ 1) fo - fa(max) 


fa(max) = 35 
fa(min) 


The VCO frequency constraints may be quite severe if 
the minimum fc formulation is followed and the Nth har- 
monic is quite high. Where VCO constraint may pose a 
problem, decrease N below the maximum indicated by 
Equation (1) until sufficient room is generated by placing 
the operating range. of fq on only a small part of the fp 
slope (Figure 14).. Note that fc goes up as we approach 
the more idealized case (Equation 5). 


FIGURE 14 


fD(max) 







Nfc fo(min) 


The most likely reasons for a ‘latched up” state in a 
harmonic loop are turn-on transients and loop overshoot 
when changing frequency abruptly from one end of the 
range to the other. 


SUMMARY OF SYNTHESIS PROCEDURE 


1. Compute harmonic number N 


c fo (min) - f1 
2 Afp 


where Afp = change in output frequency 
fy = channel spacing 


2. Compute minimum mixing frequency fc 


7 fD(min) - f1 


f 
: N 


3. Calculate feedback divider’s maximum value 


Afp 
Pmax = Ge + Pmin 


where Prin = 1 for minimum fc. 

4. Find maximum divide-by-P frequency 
fa(max) = Afp + f4 

5. Calculate allowable VCO swing 
Nfc - f1<fyco <(N + 1) fe - fo(max) 


6. If the above constraints are too tight choose the next 
lower number for N and repeat steps 2 and 5 until 
satisfied. 
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MC 12000 (continued) 


SKIP-LOCK TUNING 


Harmonic mixing provides an alternate means to fre- 
quency synthesis without the feedback divide-by-P net- 
work. In this instance the design objective is to provide 
a large frequency coverage with a set (and relatively wide) 
channel spacing. The configuration is identical to a single 
frequency PLL (Figure 15) except it operates in the har- 
monic mode and tuning is accomplished at the VCO. Out- 
put frequency is fixed as being f; above all harmonics of 
fc. As the VCO is tuned through its range, the loop will 
acquire and lose signals spaced fc apart. Since these must 
be some frequency for the phase detector to operate with, 
the output frequency cannot be a direct harmonic of fc. 
This facet of the circuit often causes users to refer to f4 
as the ‘‘offset’’ frequency. 

The value of f71 is often dictated by output frequency 
and channel spacing requirements. However the relation- 


FIGURE 15 


fo 


MA XIMUM RATINGS 


ship of f1 to fc has a large effect on the tunability both 
up and down the frequency range. If, for example, the 
loop were locked at point A (Figure 16) and B were the 
next desired point, then the VCO must be “‘dragged”’ from 
A to A’ before lock can be achieved. This frequency ad- 
justment may be quite critical since the frequency differ- 
ence between A’ and B is only 2f1. If the VCO is tuned 
past B the opportunity for lock has been passed. 

On the other hand, in going from B to A, the upper 
end of the VCO control range must only cross A’ before 
the loop acquires frequency A. In either case it’s apparent 
that the loop will not “jump” from one lock point to 
another and some indication of loop lock should be added. 
This is normally done by monitoring the VCO dc control 
line with a pair of comparators and noting when the line 
reaches its limits. 


FIGURE 16 


, Vvco 
-m——_— Capture ——w, 
Range i 

t 














A 


(N+2)f¢ 


fo 


[___Characterinic | Symbot_[ Rating [Une 


Ratings above which device life may be impaired: 





Power Supply Voltage (Voc=0) | __-veg [80] ve 
ic 


Vin 










Recommended maximum ratings above which performance may be degraded: 


Operating Temperature Range 
DC Fan-Out* (Gates and Flip-Flops) 


zs 


*AC fan-out is limited by desired system performance. 
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MECL Phase-Locked Loop Components 


TWO-MODULUS PRESCALER 


MC12012 





The MC12012 is a two-modulus prescaler which con- 
sists of three functional blocks: 1) a controllable divide 
by 5/divide by 6 prescaler; 2) a divide by 2 prescaler; and 
3): a MECL to MTTL translator. When used with the 
MC 12014 Counter Control Logic function and the MC4016 
programmable counter, a divide by N programmable coun- 
‘ter can be constructed for operation to 200 MHz. This 
arrangement is especially useful in frequency synthesizer 
applications. 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


PIN ASSIGNMENT 


Vec 

a4 

a4 

E2 MECL 
CLOCK 
E1MECL 
E4MTTL 
ES MTTL 


Input Toggle 
Q3 

Q3 

(—) 

(+) 

MTTL Vcc 
MTTL Output 


+2, +5/+6, +10/+11, +10/+12 
MECL to MTTL Translator on Chip 


+5.0 or -5.2 V Operation* 
200 MHz (typ) Toggle Frequency 





On oanabwn = 


*When using +5.0 V supply, apply +5.0 V to pin 16 (Vcc) and 
ground pin 8 (VEE). When using -5.2 V supply, ground pin 16 
(Vcc) and apply -5.2 V to pin 8 (VEE). 


Vee 





FIGURE 1 -- LOGIC DIAGRAM 


To obtain an MTTL output connect 5 and 4 to 
2 and 3 or 14 and 15 respectively. The MECL 
outputs (2, 3, 14, 15) require terminating re- 
sistors. When used, the translator (4 and 5) will 
provide the proper termination for connection 
tol T. 


MTTL E4 10 
MTTLE3 9 
MECL E2 13 


M 11 
SChEs TOGGLE 


FLIP-FLOP 


1415 54 
Input Q404+ — 


Toggle 





FIGURE 2 — TYPICAL FREQUENCY SYNTHESIZER APPLICATION 


V oltage- 
Controlled 

Oscillator 

MC 1648 


Phase 
Detector 
MC4044 


Modulus Enable Line 
Counter Control 


Logic 
MC12014 


Zero Detect Line 


Np 
Programmable 
Counter 
MC4016 


Counter Reset Line 
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TA 
Programmable 
Counter 
MC4016 
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MAXIMUM RATINGS 


[Characteristic | Symbot_ |Rating | Unit 

Ratings above which device life may be impaired: 
a 

Recommended maximum ratings above which performance may be degraded: 

DC FanOut® (Gatesand FlipFlop) | 1 | 70 | - | 


























TEST VOLTAGE/CURRENT VALUES 



















Aa ein TO a Fae Fe = EO FET 
Temperature ViiLmin ViLAmax | Vir Vint | ViLt IL 

o°c | -0.840 | -1870 | -1.145 | -1.490 | 47] +03 | -32 | 44 | -5.2]-25] 16 | -1.6| 

ELECTRICAL CHARACTERISTICS 25°c | -0.810 | -1.850 | -1.105 | -1.475 | -47] +03 | -32 | 44 | -5.2|-25] 16 | -16| 

Supply Voltage -5.2 V | -0.720 | -1.880 | -1.045 | -1.450 | 4.7] +03 | 44 | 52 ]-25] 16 | -16| 


























Proof | - | - [mace] -_ 
Input Current | 100 | es eel ate 
40 
40 
Ae el ee 







[eae 

ie 

ee 
3.5 


Leakage Current 'INL1 
INL? 
'INL3 


Logic ‘’1" 
Output Voitage 


feaol 

eed 

| 200 
100 
100 

Ee 
40 


Ba 


EB EB 


<——__ 






[mace [|= 
eens Lear 
13 

Bea 


E 


1 
1 
VOL1 2 |-1.870] -1.635 | -1.850 -1,620 | -1.830 | -1.595 
3 
ela lt tld ti eit 
15 
7 


VOHA 2 -1.020 -0.980 -0.920 
Bal = [4 
@ 
VOLA ® -1.615 -1.600 -1.575 
14 \ { { 
15 @ 


eee ocd oe Ba 





Logic "0" 
Output Voltage 









Logic ‘‘1" 
Threshold Voltage 






ae] of off été] AEE ERIE 







Logic ''0” 
Threshold Voltage 


Short Circuit Current 











(panuljuos) CLOCLOIW 
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TEST VOLTAGE/CURRENT VALUES 















@ Test 
Temperature vi | views | vier | vr [vec | 1 | 101 | ton] 
ELECTRICAL CHARACTERISTICS o°c | +4.160 [+3130 | +3855 [ +3510 [+05] +55 | +20 | +08 | +5.0[-25| 16 | -1.6) 
Supply Voltage +5.0 V a°c | +4.190{ +3150 | +3895 | +3525 [+05 +55 | +20 | +08 | +5.0 1-25] 16 | -16) 
ree _[sa2a0[sa170 | roms | s90s0 [os] 5 | 20] os [sols] 6 [16 







TEST VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW: 
(Vee) 


eS 





Power Supply Drain Current 





Leakage Current 


oo 0 
3H ze 





Logic ‘1°’ 
Output Voltage 






eo 






Logic “oO” 
Output Voltage 






Bi = 
E ne 
is) 


RWN 
HOY) 


Vout 2 3.190 | 3.430 | 3.210 3.440 | 3.230 | 3.470 Vde 
@ 3 
14 \ \ 
RATES Mss 
Logic ‘1° VOHA 
Threshold Voltage : : 


Logic "0" VOLA 
Threshold Voltage 


Short Circuit Current 






@® 






20le 





< 
a 
a 





i-—s 








(penuiju0s) ZLOZLOW 
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TEST VOLTAGES/WAVEFORMS APPLIED TO PINS LISTED BELOW: 


Unter (0c | +25% | +75% | Pulse Vitimin Viti Ve 
es _[ wn | we: [on [00 [es [i [ | Gen-3 | +1.100 | 40.130 | -30V 12.0 


ns 6, 
(See Figure 4) 


Setup Time teetup 1 4.0 3.0 4.0 11/13 13/11 | 9,10 6, ' 
(See Figure 5) tetup? 7.0 7. a ee 5 9/10 11,13 | 10/9 6,16 
Release Time trel1 11/13 13/11 | 9,10 6,16 
(See Figure 5) trei2 9/10 11,13 | 10/9 6,16 


Toggle Frequency fmax Ee 
Figure 6 (= 5) iy | | 
(+6) 
(+2) 
Figure 7 (+ 10 or 11) 


@ All MECL outputs (2,3.14,15) are terminated to Veg through @ In addition to meeting the output levels specified the device 
an external 510 2 resistor during the DC tests. must divide by 2 with a clock input of 


@ Test outputs of the device must be tested by sequencing through 


the truth table. All input, power supply and ground voltages VIHAmin 
must be maintained between tests. The clock input is 
ViLAmax 






















Propagation Delay 
(See Figures 3 and 4) 


t12+2+ 
t12+3+ 
(12+ 

t12+3- 
1414+ 
(1+15+ 
t1+14- 
1+15- 
t5+7+ 

t5-7- 


>> «we - <5 









Output Rise Time 
(See Figure 4) 


<a 32 







Output Fall Time 








<j}—_-—~ 

















ViHmax 

y © In addition to meeting the output levels specified, the device 

ILmin must divide by 6 during this test. The clock input is 
Vv 
@ In addition to meeting the output levels specified, the device lHmax 
must divide by 5 during this test. The clock input is 
Vilmin 

ViHmax 


Vilmin 


(panui3u09) ZLOZLOW 


MC12012 (continued) 


FIGURE 3 — AC TEST CIRCUIT 


PRF =2.0 MHz 
PW = 50% Duty 
Cycle 


Input Pulse 
tt = t-=2.0+ 0.2 ns 


Pulse 
Generator 
#2 
(EH 137) 


(EH 137) 


Input Pulse 
tt =t-=5.0+ 0.5 ns 


MMD6150 
or equiv 


MM 07000 
or equiv 


MC10109 or equiv 


Ae ) 2 
: Vee (8) = -3.2 or -3.0 V 


0.1 A Es 


NOTES: = Vege = -3.2 or -3.0 V 


All input and output cables to the scope are equal lengths of wiring, and load capacitance. 


50 2 coaxial cable. 
: : The 950-ohm resistor and the scope termination impedance 
All unused cables must be terminated with 50 ohms. constitute a 20:a attenuator probe. 


PL resisters ares: 27s: The S50-ohm resistor and the scope termination impedance con- 


Cr = 15 pF = total parasitic capacitance which includes probe, stitute a 2:1 attenuator probe. 





, FIGURE 4 — AC VOLTAGE WAVEFORMS 


Pulse 
Generator 
1 


Q3 
(2) 


a3 
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MC12012 (continued) 


FIGURE 5 — SETUP AND RELEASE TIME WAVEFORMS 


Pulse 
Generator 
1 


Pulse 
Generator 


tsetup 1-= 


tgetu 
Pulse pa 


Generator 
3 


Q3 
(2) 


Pulse 
Generator 
1 


Pulse 
Generator 
2 


Pulse 
Generator 
3 


Q3 
(2) 





FIGURE 6 — MAXIMUM FREQUENCY TEST CIRCUIT 


Vout Vout 


Pulse 
Generator 


(EH 122) 
or equiv 


Vee 7 -3.2 of -3.0 V 


NOTE: Output Waveforms are same as shown in Figures 4 and 5. 
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MC 12012 (continued) 


FIGURE 7 — MAXIMUM FREQUENCY TEST CIRCUIT 


Pulse 
Generator 
(EH 122) 


A 510 
Vee = -3.2 of -3.0 V 


Signal 
In 


For divide by 11 connect 11 to Vj, = +0.130 and 9 and 10 to Ve = -3.0 V 
For divide by 10 connect 11 to Vj,, = +1.160 or 9 or 10 to VQ = 0.0 V 





FIGURE 8 — STATE DIAGRAMS 
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MC 12012 (continued) 


FIGURE 9 — + 5/6 





MTTL E4 100 
MTTLE3 90 
MECL E2 130 


MECL E1 110 


141554 
Q404+ — 


Divide by 2 
use Toggle 
Flip-Flop 


E1+E2+E3+E4=1 ELT rene sr een 


To obtain a MTTL output connect § and 4:to 
2 and 3 or 14 and 15 respectively. 


FIGURE 10 — = 10/11 


MTTL E4 10 


MECL E1 11 


E1+E3+ E4=1 ni ee eso 


To obtain a MTTL output connect 5 and 4 to 
14 and 15 respectively. 
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MC 12012 (continued) 


MTTL E4 100 
MTTLE3S 90 
MECLE2 130 


MECL E1 110 


To obtain aMTTL output connect 5 and 4 to 
14 and 15 respectively. 


E1+ E2+ E€3+ E4=1 


MECL E111 


To obtain a divide by 20/22 omit QS to 10. 
To obtain a divide by 20/24 omit 14 to 13. 


E1+ E3=1 


FIGURE 11 — - - 10/12 
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1415 54 


E1+E2+E3+ E4=0 


% MC3060 





MC 12012 (continued) 


FUNCTION DESCRIPTION 


INTRODUCTION 


The MC12012 is one part of a variable modulus (divisor) 
prescaling subsystem used in certain Digital Phase-Locked 
Loops (PLL). 

More often than not, the feedback loop of any PLL 
contains a counter-divider. Many methods are available 
for building a divider, but not all are simple, economical, 
or convenient in a particular application. 

The technique and system described here offer a new 
approach to the construction of a phase-locked loop divi- 
der. In addition to using the MC12012 variable modulus 
prescaler, this system requires an MC12014 Counter Con- 
trol Logic function, together with suitable programmable 
counters (e.g. MC4016s). Data sheets for these additional 
devices should be consulted for their particular functional 
descriptions. 


THE MC12012 TWO MODULUS PRESCALER 


Three functional blocks are contained in the MC12012 
variable modulus prescaler: 1) a controllable +5/+6 pre- 
scaler; 2) a+ 2 prescaler; and 3) an ECL to TTL translator 
(for single power supply operation). 

Selection of division by 5 or by 6 is made by inputs 
to E1 through E4. If all E inputs are low before the tran- 
sition of the clock pulse driving Q3 high, Q3 will stay 
high for 3 clock pulses, then will go low for 3 clock pulses. 
This provides a divide by 6 function. 

On the other hand, if any one or all of the E inputs 
are high prior to the positive transition of the clock pulse 
driving Q3 high, Q3 will stay high for only 2 clock pulses, 
then will go low for 3 clock pulses. The result is division 
by 5. 

For the =5 operation, at least one of the E inputs must 
go high sometime before the clock pulse. This time is 
referred to as the ‘setup time.” Specifications for setup 
time are given in the electrical characteristics table: tsetup1 
and tsetup2 for E1 and E2 (MECL inputs), and E3 and 
E4 (MTTL inputs). 

For the divide by 6 operation all E inputs must be low 
for some time prior to the clock pulse. This time is re- 
ferred to as the ‘‘release time.’ Data for release time is 
given in the electrical characteristics table; trey and tre? 
for E1, E2, E3, E4. 

The data given in the tables for setup and release times 


are referenced to the positive transition of the clock pulse 
causing Q3 to go high. If it is necessary to reference the 
setup and release times to the positive transition of Q3, 
add t++ (specified for Q3) to the setup/release times given. 
It should be noted that the logic states for the enable 
inputs are important only for only one clock pulse which 
causes Q3 to go high (within the limits specified by setup 
and release times). 

The + 5/+ 6 prescaler may be connected externally to 
the = 2 prescaler to form a+ 10/+ 11 prescaler (Figure 10) 
or a~ 10/+ 12 prescaler (Figure 11). 

By way of an example showing how a+ 10/+ 11 pre- 
scaler operates, note that if E1, E3, and E4 (Figure 10) 
are held in a low state, the counter divides by 11. Todo 
this, a feedback connection is established from Q4 to E2 
(or to E1). With this feedback, the + 5/+ 6 prescaler di- 
vides by 5 when Q4 is high, and by 6 when Q4 is low. 

Since Q4 changes state with each positive transition of 
Q3, the prescaler alternates between + 5 and = 6 resulting 
ina+ 11 at Q4. 

If any one or all of the E inputs are high (Figure 10), 
the 5/6 prescaler always divides by 5 and a divide by 10 
results at O4. 

With the addition of external flip-flops and counters 
(MECL or MTTL) various other modulus prescalers may 
be produced (20/21, 20/22, 20/24, 40/41, 50/51, 100/ 
101, etc.). 


THE TECHNIQUE OF DIRECT PROGRAMMING BY 
UTILIZING A TWO MODULUS PRESCALER (MC12012) 


The disadvantage of using a fixed modulus (+ P) for 
frequency division in high frequency phase-locked loops 
(PLL) is that it requires dividing the desired reference 
frequency by P also (desired reference frequency equals 
channel spacing.) 

The MC12012 is specially designed for use with a tech- 
nique called “variable modulus prescaling’. This technique 
allows a simple MECL two-modulus prescaler (MC12012) 
to be controlled by a relatively slow MTTL programmable 
counter. The use of this technique permits direct high- 
frequency prescaling without any sacrifice in resolution 
since it is no longer necessary to divide the reference fre- 
quency by the modulus of the high frequency prescaler. 
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MC 12012 (continued) 


The theory of ‘variable modulus prescaling’’ may be 
explained by considering the system shown in Figure 13. 
For the loop shown: 


four = N@P @ fret (1) 


FIGURE 13 — FREQUENCY SYNTHESIS BY PRESCALING 


Reference 
Frequency > 
(fref) 


Programmable 
Divider 
TN 


where P is fixed and N is variable. For a change of 1 in N, 
the output frequency changes by P @ fref. If fref equals 
the desired channel spacing, then only every P channel 
may be programmed using this method. A problem re- 
mains: how to program intermediate channels. 

' One solution to this problem is shown in Figure 14. 


FIGURE 14 — FREQUENCY SYNTHESIS BY PRESCALING 


Reference 
Frequency -> 
(fret) 


Programmable 
Divider 
>—N 


A P is placed in series with the desired channel spacing 
(frequency) to give a new reference frequency: channel 
spacing/P. 

Another solution is found by considering the defining 
equation (1) for foyt of Figure 13. From the equation 
itmay be seen that only every P channel can be programmed 
simply, because N is always an integer. To obtain inter- 
mediate channels, P must be multiplied by an integer plus 
a fraction. This fraction would be of the form: A/P. If 
N is defined to be an integer number, Np, plus a fraction, 
A/P, N may be expressed as: 


N =Np+A/P. 


Substituting this expression for N in equation 1 gives: 


fout = (Np + A/P) @P @ frof (2) 
or: fout = (Np P+ A) e fref (3) 
fout = Np @P ®@ fref + A ®@ fref. (4) 


Equation 4 shows that all channels can be obtained directly 
if N can take on fractional values. Since it is difficult 
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to multiply by a fractional number, equation 4 must be 
synthesized by some other means. 

Taking equation 3 and adding +AP to the coefficient 
of fref, the equation becomes: 


fout = (Np@P+A+A@P—A@P) fref. (5) 
Collecting terms and factoring gives: 
four = [(Np — A) P+ A (P + 1)] fref (6) 


From equation 6 it becomes apparent that the frac- 
tional part of N can be synthesized by using a two-modu- 
lus counter (P and P + 1) and dividing by the upper modu- 
lus, A times, and the lower modulus (Np - A) times. 

This equation (6) suggests the circuit configuration in 
Figure 15. The A counter shown must be the type that 


FIGURE 15 — FREQUENCY SYNTHESIS BY TWO 
MODULUS PRESCALING 


fout = Nfret 


Reference 
Frequency 
(fret) 


2 Modulus 
Prescaler 
P,P+1 


Programmable 
Counters 
TA 


Programmable 
Counters 





counts from the programmed state (A) to the enable state, 
and remains in this state until divide by Np is completed 
in the programmable counter. 

In operation, the prescaler divides by P + 1, A times. 
For every P + 1 pulse into the prescaler, both the A coun- 
ter and Np counter are decremented by 1. The prescaler 
divides by P + 1 until the A counter reaches the zero state. 
At the end of (P + 1) @ A pulses, the state of the Np 
counter equals (Np - A). The modulus of the prescaler 
then changes to P. The variable modulus counter divides 
by P until the remaining count, (Np - A) in the Np counter, 
is decremented to zero. Finally, when this is completed, 
the A and Np counters are reset and the cycle repeats. 

To further understand this prescaling technique, consi- 
der the case with P = 10. Equation 6 becomes: 


fout = (A + 10 Np) © fre (7) 


If Np consists of 2 decades of counters then: 


Np = 10Np1+Npo 
(Np7 is the most significant digit), 


and equation 7 becomes: 


MC12012 (continued) 


FIGURE 16 — DIRECT PROGRAMMING UTILIZING 
TWO-MODULUS PRESCALER 


NI 
N = 0 


MC 12012° 
MTTLout 


3 


MC 12014 


WU NI NI NI 
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°o 


*Connected 
for = 10/11 


0Q1Q2Q3 Qo Q1Q2Q3 
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FIGURE 17 — WAVEFORMS FOR DIVIDE BY 43 


11 Pulses | 11Pulses | 11Pulses | 10Pulses | 11Pulses | 11Pulses | 11 Pulses 


——<$<$_—_———— 1 Cycle = 43 Pulses ——————_>} 





FIGURE 18 — WAVEFORMS FOR DIVIDE BY 42 


11 Pulses | 11 Pulses | 10 Pulses | 10 Pulses | 11 Pulses | 11 Pulses | 10 Pulses 


a sn Oo 
———————— 1 Cycle = 42 Pulses ————————__»> 
See | as | 





FIGURE 19 — WAVEFORMS FOR DIVIDE BY 44 


11 Pulses | 11 Pulses | 11 Pulses | 11 Pulses | 11 Pulses | 11 Pulses | 11 Pulses 


eee eee ee ee 


}~——_—_—___—_ 1 Cycle = 44 Pulses ————_—_———__ > 
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MC12012 (continued) 


fout = (100 Np1 + 10 Npo + A) fref. 


To do variable modulus prescaling using the MC12012 
and programmable divide by N counters (MC4016, 
MC4018, one additional part is required: the MC12014 
(Counter Control Logic). 
~ {n variable modulus prescaling the MC12014 serves a 
dual purpose: it detects the terminal (zero) count of the 
A counter, to switch the modulus of the MC12012; and 
it extends the maximum operating frequency of the pro- 
grammable counters to above 25 MHz. (See the MC12014 
data sheet for a detailed description of the Counter Con- 
trol Logic). 

Figure 16 shows the method of interconnecting the 
MC12012, MC12014, and MC4016 (or MC4018) for vari- 
able modulus prescaling. To understand the operation of 
the circuit shown in Figure 16, consider division by 43. 
Division by 43 is done by programming Np = 0, Npg = 4, 
and A= 3. 

Waveforms for various points in the circuit are shown 
in Figure 17 for this division. From the waveforms it 
may be seen that the two-modulus prescaler starts in the 
divide by 11 mode, and the first input pulse causes point 
A to go high. This positive transition decrements the 
Np counter to 3, and counter A to 2. 

After 11 pulses, point @ again goes high; the Np 
counter decrements to 2 and the A counter to 1. The 
“2” contained in the Np counter enables the inputs 
to the frequency extender portion of the MC12014. After 
11 more pulses point @ goes high again. 

With this position transition at @ , the output (foyt) 
of the MC12014 goes low, the Np counter goes to 1, 


and the A counter goes to 0. The zero state of the 
A counter is detected by the MC12014, causing point 
®to go to 1 and changing the modulus of the MC 12012 to 
10 at the start of the cycle. 

When foyt goes low, the programmable counters are 
reset to the programmed number. After 11 pulses (the 
enable went high after the start of the cycle and therefore 
doesn't change the modulus until the next cycle), point 
@) makes another positive transition. This positive transi- 
tion causes foyt to return high, release the preset on the 
counter, and generates a pulse to clear the latch (return 
point @) to 0). 

After 10 pulses the cycle begins again (point ®) was 
high prior to point @) going high). The number of input 
pulses that have occured during this entire operation is: 
11+ 11+ 11+ 10 = 43. Figures 18 and 19 show the 
waveforms for divide by 42 and divide by 44 respectively. 


The variable modulus prescaling technique may be used 
in any application as long as the number in the Np counter 
is greater than or equal to the number in the A counter. 
Failure to observe this rule will result in erroneous results. 
(For example, for the system shown in Figure 16 if the 
number 45 is programmed, the circuit actually will divide 
by 44. This is not a serious restriction since Np is greater 
than A in most applications). 

It is important to note that the A counter has been 
composed of only one counter for discussion only; where 
required, the A counter may be made as large as needed 
by cascading several programmable counters. Figure 20 
shows the method of interconnecting counters. Opera- 
tion is previously described. The number of stages in the 
A counter should not exceed the number of stages for the 


FIGURE 20 — METHOD OF INTERCONNECTING COUNTERS 
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[ | Q3 s} 
PE 
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81 


c MC4016 R 
PE 


a3 
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PE 


Np Counter 
Np = 100 Np2 + 10 Npq + Neo 





MC 12012 (continued) 


FIGURE 21 — DIRECT PROGRAMMING 100-200 MHz SYNTHESIZER IN 50 kHz STEPS 


60 kHz 
Reference 
Frequency 


6B OR Q3 8B 


MC4016 C 
PE D3 D20D1D0 


MC4016 C 
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four = 100 to 200 MHz 
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Eout 


MC 12014 Cc 


foutB3P2 P1 P08223Z2 2120 


a 
— 
oN ok! 
hoe 
8 R Qo 
MC4016 C MC4016° C 


PE D3D2D1D0 


Q30Q2Q1a0 


MC4016 C 


PE 03D2D1D0 PE 0302D1D0 


60 kHz 


*Used as Modulus Two Programmable Counter. 
Also could use MC4017. 


FIGURE 22 — FM BAND SYNTHESIZER WITH 10.7 MHz 1.F. OFFSET 
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MC12012 (continued) 


Np counters. As many counters as desired may be cas- 
caded, as long as fan-in and fan-out rules for each part 
_are observed. 

The theory of ‘variable modulus prescaling’’ developed 
above, examined a case in which the upper modulus of 
the two-modulus prescaler was 1 greater than the lower 
modulus. However, the technique described is by no means 
limited to this one special case. There are applications 
in which it is desirable to use moduli other than P/(P + 1). 

It can be shown that for a general case in which the 
moduli of the two-modulus prescaler are P and P + M, 
equation 6 becomes: 


fout = (Np — A) P+A(P+M)] @ fref 
or 


fout = [Np @eP+Me A] @ fref- (8) 


From equation 8 it may be seen that the upper modulus 
of the two-modulus prescaler has no effect on the Np 
counter, and that the number programmed in the A coun- 
ter is simply multiplied by M. 


APPLICATIONS 


There is no one procedure which will always yield the 
best counter configuration for all possible MC.12012 appli- 
cations: Each designer will develop his own special design 
for the counter portion of his PLL system. 

An insight into some of the various possible counter 
schemes may be obtained by considering the various PLL 
systems shown in Figures 21, 22, and 23. These examples 
were chosen to show some of the moduli that may be 
obtained by using the MC12012. 


FIGURE 23 — UHF SYNTHESIZER USING 10/12 COUNTER 


600 kHz 
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Eout . . E 
— + 10/412 
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SWITCH 
READING 


oooo7r-72+2-+00 
"“~20 07-002 2 
-“-oOo+r7r070+0-2 0 





PHASE-FREQUENCY MECL Phase-Locked Loop Components 
DETECTOR 


MC12040 





The MC12040 is a phase-frequency detector in- 
tended for use in systems requiring zero phase and 
frequency difference at lock. In combination with a 
voltage controlled oscillator (such as the MC1648), 
it is useful in a broad range of phase-locked loop CERAMIC PACKAGE 
applications. Operation of this device is identical to CASE 632-02 
that of Phase Detector #1 of the MC4044. A dis- 
cussion of the theory of operation and applications 
information is given on the MC4344/4044 data sheet. 


© Operating Frequency = 80 MHz typical 


NC — No Connection 


O 4U (fR> fy) 


O 3 U (fr > fy) 


O 120 (fy > fr) 


O 11D (fy > fr) 


Vceci = Pin 1 
Vcc2 = Pin 14 
Vcc3 = Pin 7 





6-38 


MC 12040 (continued) 


ELECTRICAL CHARACTERISTICS 


TRUTH TABLE 


The MC12040 has been designed to meet the dc specifi- 
cations shown in the test table after thermal equilibrium 
has been established. Outputs are terminated through a 
50 ohm resistor to +3.0 V for +5.0 V tests and through 
a 50 ohm resistor to -2.0 V for -5.2 V tests. 


This is not strictly a functional 
truth table; i.e., it does not cover 
all possibile modes of operation. 
However it gives a sufficient num- 
ber of tests to ensure that the de- 
vice will function properly in all 
modes of operation. 








zona 








U3 
oe 
oper BL —12 






[vin max | vin | Viva 


“0.840 ee ee ee 
gro | -1.850 | -1.105 | 
RL 







Supply Voltage = -5.2V 


Input Current tine | 
HU 





4 ° 
a @ 
- o 
< 
fo) 
r 
+ 
> 
a 
m 
> 
3 
© 
m 
o 
+ 
°o 
2 
2 
a 
Lag \ 
% — 
m = 
io] on 
o 
m 
rm 
(o) 
= 
a8 












Logic "1" Vora)| 3 -1.000 | -0.840 | -0.960 -0.810 | -0. 1.14 
Output Voltage 4 
1 
12 

1,14 









Logic “0” 
Output Voltage 







“ ArT Thy 





Logic "1" 
Threshold Voltage 


w 
' 
° 
N 
° 













Logic ‘’0"’ 
Threshold Voltage 











TEST VOLTAGE VALUES 


(Volts) 
[vn mn | Votan] Yicamee| Ye | 
4.160 | +3.130 | +3.855 
+3.15) ; 

























Temperature 
oc [+4160 _| 
25°C 












Power Supply Drain Current Pe tee 


co cs aes 
(ie ea a aE 
Lagic 1" Vou) 4.000 | 4.160 | -4. 4.190 | 4.100 | 4.280 
“Output Voltage | | | | 
“ aT | TT | 
td | 










—_ 


P [rae | 

ae 
Adc 
uAdc 
uAdc 

| 








Logie “0” 
Output Voltage 






——$——— 





Logic "1" 
Threshold Voltage 


< 
& 







<———_ 


< 
$ 


= < 
& 


Logie “0” 
Threshold Voltage 






-_ 


7 
3 
4 
11 
12 
VoHa2} 3 4.080 
4 
WwW 
12 
Vora} 3 3.450 3.490 
4 
12 


=) Outputs of the device must be tested by sequencing through the truth table. All input, power supply and ground voltages 


must be maintained between tests. 
(2) The device must also function eccording to the truth table during these tests. 
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MC 12040 (continued) 


AC TESTS 
0 Vcc ® +2.0 Vv 


To Scope Channel A 









Pulse 

Gen 1 
PREF = 5.0 mHz 
Duty Cycle = 50% To Scope Channel! 8 
tt = t- = 1.5 ns + 0.2 ns 

Pulse 

Gen 2 

0.1 sa OVeeE = -3.2 or -3.0 V 
NOTES: - = -—— +1.1V 
Pulse 90% : 
: Gen. 1 50% 
1. All input and output cables to the scope 10% 
20ns 


are equal lengths of 50 22 coaxial cable. +0.3V 


+1.1V 


t- t+ 


2. Unused input and outputs are connected Pulse 90% 


toa 502 resistor to ground. Gen. 2 50% 


3. The device under test must be precondi- r tt+ 70.3" 


tioned before performing the ac tests. eS t- tt 
Preconditioning may be accomplished by 
applying pulse generator 1 for a minimum 
of two pulses prior to pulse generator 2. 
The device must be preconditioned again 
when inputs to pins 6 and 9 are inter- 


changed. The same technique applies. Output 
Waveform B 


Output 


Waveform A 20% 





tt+ 


Propagation Delay 


Output Rise Time 


Output Fall Time 





peered 
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MC12040 (continued) 


APPLICATIONS INFORMATION 


The MC12040 is a logic network designed for use as a phase 
comparator for MECL-compatible input signals. It determines the 


“‘lead’’ or ‘‘lag’’ phase relationship and the time difference between | 


the leading edges of the waveforms. Since these edges occur only 
once per cycle, the detector has a range of +27 radians. 

Operation of the device may be illustrated by assuming two 
waveforms, R and V (Figure 1), of the same frequency but dif- 
fering in phase. If the logic had established by past history that 
R was leading V, the U output of the detector (pin 4) would pro- 
duce a positive pulse width equal to the phase difference and the D 
output (pin 11) would simply remain tow. 

On the other hand, it is also possible that V was leading R 
(Figure 1), giving rise to a positive pulse on the D output and a con- 
stant low level on the U output pin. Both outputs for the sample 
condition are valid since the determination of lead or lag is depen- 
dent on past edge crossing and initial conditions at start-up. A 
stable phase-locked loop will result from either condition. 

Phase error information is contained in the output duty cycle — 
that is, the ratio of the output pulse width to total period. By 
integrating or low-pass filtering the outputs of the detector and 
shifting the level to accommodate ECL swings, usable analog infor- 


mation for the voltage-controlled oscillator can be developed. A 
circuit useful for this function is shown in Figure 2. 


Proper fevel shifting is acomplished by differentially driving the 
operational amplifier from the normally high outputs of the phase 





ais Lead 


R Leads V 


FIGURE 1 — TIMING DIAGRAM 


detector (U and D). Using this technique the quiescent differential 
voltage to the operational amplifier is zero (assuming matched ‘'1" 
levels from the phase detector). The U and D outputs are then used 
to pass along phase information to the operational amplifier. Phase 
error summing is accomplished through resistors R1 connected to 
the inputs of the operational amplifier. Some R-C filtering im- 
bedded within the input network (Figure 2) may be very bene- 
ficial since the very narrow correctional pulses of the MC12040 
would not normally be integrated by the amplifier. General de- 
sign guides for calculating R1, R2, and C are included in the 
MC4044 data sheet. Phase detector gain for this configuration is ap- 
proximately 0.16 volts/radian. 

System phase error stems from input offset voltage in the oper- 
ational amplifier, mismatching of nominally equal resistors, and 
mismatching of phase detector ‘‘high’’ states between the outputs 
used for threshold setting and phase measuring. Al! these effects 
are reflected in the gain constant. For example, a 16 mV off- 
set voltage in the amplifier would cause an error of 0.016/0.16 = 
0.1 radian or 5.7 degrees of error. Phase error can be trimmed to 
zero initially by trimming either input offset or one of the threshold 
resistors (R1 in Figure 2). Phase error over temperature depends 
on how much the offending parameters drift. !f better performance 
were desired, the ‘‘charge pump” concept of the MC4044 could be 
implemented and subsequent errors could be reduced considerably 
since offsets no longer enter the picture. 





= 
(D Output = “9")| | | | | | 


V Leads R 
(U Output = ‘’0’’) 





FIGURE 2 — TYPICAL FILTER AND SUMMING NETWORK 
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CRYSTAL OSCILLATOR MT TL Phase-Locked Loop Components 





MC12060 eMC12560 
MC12061 ¢ MC12561 


The MC12060/12560 and MC12061/12561 are designed for use with an 
external crystal to form a crystal controlled oscillator. In addition to the 
fundamental series mode crystal, two bypass capacitors are required (plus 
usual power supply pin bypass capacitors). Translators are provided internally 
for MECL and MTTL outputs. 


@ Frequency Range = 100 kHz to 2.0 MHz for MC12060/12560 
= 2.0 MHz to 20 MHz for MC12061/12561 


@ Temperature Range = -55°C to +125°C for MC12560, 61 
= 0°C to +70°C for MC12060, 61 


@ Single Supply Operation: +5.0 Vdc or -5.2 Vdc 


.® Three Outputs Available: 
1. Complementary Sine Wave (600 mVp-p typ) 
2. Complementary MECL 
3. Single Ended MTTL 


L SUFFIX 
CERAMIC PACKAGE 
CASE 620 


P SUFFIX 
PLASTIC PACKAGE 
CASE 648 


MC 12060/MC 12061 only. 





FIGURE 1 — BLOCK DIAGRAM 


AGC 


Filter Sine Wave 
0.1 uF Output MECL 


i F Output 


e + tian 
O1 Voc 40 30 20 140 150 1690Vcc 913 912 


Voltage Crystal 
Reg. Osc. 
AGC 


Note: 0.1 “uF power supply 60 7 Od 
Crystal 


10 


O 
MTTL 
Output 





pin bypass capacitors 
not shown. 





TYPICAL CIRCUIT CONFIGURATIONS Note: 0.1 uF power supply pin bypass capacitors not shown. 













FIGURE 2 — 
SINE WAVE OUTPUT 


FIGURE 3 — MTTL OUTPUT 






FIGURE 4 — MECL OUTPUT 
(+5.0 V Supply) 








FIGURE 5 — MECL OUTPUT 
(-5.2 V Supply) 








CRYSTAL 
REQUIREMENTS 


Note: Start-up stabilization 
time is a function of 
crystal series resistance. 
The lower the resistance, 

the faster the circuit 

stabilizes. 








[MeximuméttesiveResrance Reiman] komme |B 
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ELECTRICAL CHARACTERISTICS 


Bias Vv AGC 
ce Filter sj 
Bypass Sine Wave MECL 
0.1 pF 







0.1 uF Output 
————, 


MTTL 
Output 


Note: 0.1 uF power supply 
pin bypess capacitors 
not shown. 


O Crystal 













TEST VOLTAGE/CURRENT VALUES 


@ Test 
Temperature 


55°C 

MC12560, MC12561 é +26°C . 
+125°C 

0°c 
+25°C 





MC12060, MC 12061 













[annem moran 


MC12660, MC12561 MC 12060, MC 12061 ae VOLTAGE/CURRENT APPLIED TO PINS LISTED BELOW 
cei laa Under 86°C | —+25°c_ | +tzs°c | ofc | tac | +75%C_ ae 
retin [Max [win [Typ [Max] Min [Max [in [ Mox [win | typ | Mex] Min | Vitmin| Vinami VicAma Vint] Vecu| Voc |Vecu| fou | ton] | 


= 
19 19 8 
28 28 8 
‘ 7 oe 8.9 
= 


te ! 
aac 
a EERE 
8. 15 


Differential Offset Voltage He Sa 
MC 12060/ 12560 ie evs es +300 
MC12061/12561 -100 +100 -200 +200 
ee a : PECEEEETe 
Vde 
ce le 2 e : = SISRHRRea 
4.17 4H ome ate saa a9 28 Es 


| Von2| 10 | 24[ - [2a] - | - | 24) | - jrnse} - | - | - | 10] - { 89] 

HR ate er Tare 
3.39 | 3.00 298 ee 3.47] Vdc 

ee a ee eecthe ache eso eee leer cae Mi i vee oe eel alleen codes 

Vde 8 9 

Logic “1” Threshold Voltage 3.90 4.02 3.98 4.02 4.08 Vde Bera 

3.90 4.02 3.98 4.02 4.08 Vde 
Logic “0” Threshold Voltage Feel 3.46 ee i 3.46 3.49] Vde Pe eye 

3.46 3.46 3.49 ee 


[Output shortGreun current | tos | 10] 70] 60 | 20] | oo] 20] |] on] | —| oo] 2] oo] FA ES BS ICT 


* Devices will meet standard MECL logic levels using Veg = -5.2 Vdc and Vcc = 0. 














Power Supply Drain Current 
— MC12060/ 12560 
— MC12061/12561 






Logic ‘0’ Output Voltage 














LOGZLOW ‘LOOZLOW 


(panuiiuos) QOGZLOW ‘O90ZLOW 


MC 12060, MC 12560 (continued) 
MC 12061, MC 12561 


FIGURE 6 — AC CHARACTERISTICS — MECL AND MTTL OUTPUTS ' 
Voc = +2.0 Vde 


Input (Pin 15) 


MTTL Output Pulse Generator 
(Pin 10) : (EH 137 or Equiv) 
PREF = 2.0 MHz 


t+ =t-=2.0+0.2ns 
MECL Output = t) 
(Pin 13) 


MECL Output 
oe) 1 WAL 
@ 
400 +2.0 
“vide 
MMD6150 
or Equiv 


MM07000 
or Equiv 


Vee = -3.0 Vde 


All input and output cables to the scope 
are equal lengths of 50 2 coaxial cable. 
Unused outputs are connected to a 50 2 
+1% resistor to ground. 

Cy = 15 pF = total parasitic capacitance 
which Includes probe, wiring, and load 
capacitance. 


TEST VOLTAGES/WAVEFORMS 
APPLIED TO PINS LISTED BELOW: 


Fo in| tom uz vae| 30 va Sd 


_ or ictal 


Rise Time tia a3 
t13+ 3.8 
Fell Time t12- 3.8 
13 3.8 
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MC 12060, MC 12560 (continued) 
MC 12061, MC12561 


FIGURE 7 — AC TEST CIRCUIT — SINE WAVE OUTPUT 


Crystal — Reeves Hoffman Series Mode, 
Series Resistance Minimum. 
at Fundamental 
MC12060/12560: 
f = §00 kHz 
Re =1k Q 
MC12061/12561: 
f= 10 MHz 
Re=52 
*Rg — MC12060/12560 = 3 k22 
MC12061/12561 = 150 2 
Rg is inserted only for test 
purposes. When used with 
the above specified crystal, 
it guarantees oscillation with 
any crystal which has an equiv- 


alent series resistance <4 kQ 
for MC12060/12560 and 
165 22 for MC12061/12561. 


All output cables to the scope are equal 
lengths of 50 22 coaxial cable. All unused 
cables must be terminated with a 50 2 
+1% resistor to ground. 


450 2 resistor and the scope termination 
impedance constitute a 10:1 attenuator 


Characteristic 
probe. 


TEST VOLTAGE 
APPLIED TO PINS 
LISTED BELOW 


Sine Wave Amplitude 
MC12060/12560 


MC 12061/12561 





OPERATING CHARACTERISTICS 


The MC12060/12560 and MC12061/12561 consist of three 
basic sections: an oscillator with AGC and two translators 
(Figure 1). Buffered complementary sine wave outputs are avail- 
able from the oscillator section. The translators convert these sine 
wave outputs to levels compatible with MECL and/or MTTL. 

Series mode crystals should be used with the oscillator. If it is 
necessary or desirable to adjust the crystal frequency, a reactive 
element can be inserted in series with the crystal — an inductor to 
lower the frequency or a capacitor to raise it. When such an ad- 
justment is necessary, it is recommended that the crystal! be 
specified slightly lower in frequency and a series trimmer capacitor 
be added to bring the oscillator back on frequency. As the 
oscillator frequency is changed from the natural resonance of the 
crystal, more and more dependence is placed on the external re- 
actance, and temperature drift of the trimming components then 
affects overall oscillator performance. 


The MC12060/12560 and MC12061/12561 are designed to op- 
erate from asingle supply — either +5.0 Vdc or -5.2 Vdc. Although 
each translator has separate Vcc and Veg supply pins, the circuit 
is NOT designed to operate from both voltage levels at the same 
time. The separate Vege pin from the MTTL translator helps 
minimize transient disturbance. If neither translator is being used, 
all unused pins (9 thru 16) should be connected to Veg (pin 8). 
With the translators not powered, supply current drain is typically 
- reduced from 35 mA to 16 mA for the MC12060/12560, and 
from 42 mA to 23 mA for the MC12061/12561. 


Frequency Stability 

Output frequency of different oscillator circuits (of a given 
device type number) will vary somewhat when used with a given 
test setup, however the variation should be within approximately 
+0.001% from unit to unit. 


Frequency variations with temperature (independent of the 
crystal, which is held at 25°C) are small — about -0.08 ppm/°C 


for MC12061/12561 operating at 8.0 MHz, and about -0.16 
ppm/°C for MC12060/12560 operating at 1.0 MHz (see Figure 8). 


Signa) Characteristics 

The sine wave outputs at either pin 2 or pin 3 will typically 
range from 800 mVp-p (no load) to 500 mVp-p (120 ohm ac load). 
Approximately 500 mVp-p can be provided across 50 ohms by 
slightly increasing the dc current in the output buffer by the 
addition of an external resistor (680 ohms) from pin 2 or 3 to 
ground, as shown in Figure 9. Frequency drift is typically less than 
0.0003% when going from a high-impedance load (1 megohm, 
15 pF) to the 50-ohm load of Figure 9. The dc voltage level at 
pin 2 or 3 is nominally 3.5 Vdc with Voc = +5.0 Vde. 

Harmonic distortion content in the sine wave outputs is crystal 
as well as circuit dependent. The largest harmonic (third) will 
usually be at least 15 dB down from the fundamental. The har- 
monic content is approximately load independent except that the 
higher harmonic levels (greater than the fifth) are increased when 
the MECL translator is being driven. 

Typically, the MECL outputs (pins 12 and 13) will drive up to 
five gates, as defined in Figure 10, and the MTTL output (pin 10) 
will drive up to ten gates, as defined in Figure 11. 


Noise Characteristics 


Noise level evaluation of the sine wave outputs using the 
circuit of Figure 12, with operation at 1.0 MHz for MC12060/ 
12560 or 9.0 MHz for MC12061/12561, indicates the following 
characteristics: 

1. Noise floor (200 kHz from oscillator center frequency) is 
approximately -122 dB when referenced to a 1.0 Hz band- 
width. Noise floor is not sensitive to load conditions and/or 
translator operation. 

2. Close-in noise (100 Hz from oscillator center frequency) 
is approximately -88 dB when referenced to a 1.0 Hz 
bandwidth. 


MC 12060, MC 12560 (continued) 
MC 12061, MC 12561 


FIGURE 8 — FREQUENCY SHIFT versus TEMPERATURE FIGURE 9 — DRIVING LOW-IMPEDANCE LOADS 


Vcc = +5.0 Vde 
Teyrstal = 25°C 


ts MC 12061, MC 12561 


Af, FREQUENCY SHIFT (ppm) 


MC 12060 
MC 12061 





-55 -25 0 25 50 75 100 125 
Ta, AMBIENT TEMPERATURE (°C) 


*See text under signal characteristics. 





FIGURE 10 — MECL TRANSLATOR LOAD CAPABILITY FIGURE 11 — MTTL TRANSLATOR LOAD CAPABILITY 


Vec = +5.0V 


All 
diodes 
mMBO101 
or 

Equiv 





FIGURE 12 — NOISE MEASUREMENT TEST CIRCUIT 


ANALYZER SETTING 


Video 

Bandwidth Filter 
50 kH2/div 
20 kH2/div 


Z2or3 0.1HF To HP8552B/53B 
Spectrum Analyzer 
or Equiv 
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INTEGRATED CIRCUITS 


MIL-M-38510 
PROGRAM 


MOTOROLA 
MIL-M-38510 
PROGRAM 


— the ultimate 
in quality assurance 
for integrated circuits 








Motorola is the industry's pioneer manufac- 
turer of high-reliability integrated circuits, 
having been the first company to be qualified 
as a MIL-M-38510 approved facility by the 
Defense Electronics Supply Center of the Depart- 
ment of Defense early in 1971. Motorola's 
extensive experience in high-reliability military 
and manned spacecraft programs such as 
Apollo, Minuteman and Safeguard, coupled with 
an investment of millions of dollars for research 
and development, has resulted in the ultimate 
in quality assurance for integrated circuits: the 
MOTOROLA MIL-M-38510 PROGRAM. 


This comprehensive program is structured to 
provide an environment in which proven methods 
of manufacturing, quality assurance, monitor- 
ing, screening and testing can thrive — to give 
you the most reliable product on the market 
today — and to give it to you fast! 

The MOTOROLA MIL-M-38510 PROGRAM is 
designed to support a broad base of test and 
evaluation programs for micro-electronic devices: 
materials, workmanship, performance capabil- 
ities, identification and processing — applied to 
all Motorola standard integrated circuit product, 
with appropriate levels of reliability. This prod- 
uct can be ordered in accordance with MIL-M- 
38510 JAN-Qualified standards or to the lower- 
cost, but similar-hi-rel specifications designated 
‘as MIL-M-38510 JAN-Processing. (See ordering 
information.) 


The MOTOROLA MIL-M-38510 PROGRAM is 
designed to facilitate delivery and to minimize 
specification preparation time. Beginning with a 
nucleus of popular IC types from our high-volume 
lines, the program is continually adding more 
devices to the list of MIL-M-38510 JAN-Qualified 
products. 


Because it is a ‘‘standard”’ hi-rel program, 
the MOTOROLA MIL-M-38510 PROGRAM aids 
in reducing the high costs and delivery delays 
normally associated with ‘‘custom”’ hi-rel pro- 
grams in the past. 


It is a functional, operating program, based 
on the Military’s own long-range objective to 
improve and demonstrate integrated circuit 
reliability, and is designed to provide hi-rel cus- 
tomers with the finest in quality, reliability and 
performance — fast! 


THE MOTOROLA MIL-M-38510 PROGRAM 
OFFERS YOU THESE BENEFITS: 


. Standardization of environmental and 
electrical test procedures 


2. Less specification writing required 


. Less time required in negotiating 
specifications 


4. Fast delivery 
. Lower costs 





MIL-M-38510(continued) 





MIL-M-38510 processed devices are offered by Motorola 
in the MECL 10,000 family for both commercial and 
military temperature range use. Hermetically-sealed ceramic 
dual in line and flat packages are available. Industry-wide 
“slash-specs’’ are being issued, and when available, will 
permit Motorola to provide MIL-M-38510 qualified MECL 
10,000 devices. 

Most devices in the MECL II and MECL III families 
can also be processed to meet MIL-M-38510 requirements. 

Motorola’s MIL-M-38510 Program supplants our former 
high reliability ‘‘Checkmate’’ program. You are invited to 
inquire directly to Motorola for price and delivery quo- 
tations on your MIL-M-38510 MECL device requirements. 


MECL MIL-M-38510 SELECTOR 


Rated Package 
MECL 10,000 Temperature Range | Styles Available 
MC10,0XX = 
MC10,1XX L 
, _2n0 fe) 
MC10,2XX oo eee L 
MC10,3XX — 
MC10,4XX — 
L,F 
_RRO +1 Oo ’ 
55°C/+125°C LF 


MC10,5XX 




















MC10,6XX 
MC10,7XX 


MECL III 
~ MC16XX 










THE MOTOROLA MIL-M-38510 PROGRAM 


Under this program, Motorola integrated circuits may be procured to the specifications of MIL-M- 
38510 and to four levels of processing which meet the screening requirements of MIL-STD-883. 


MIL-M-38510 JAN-QUALIFIED PRODUCT 


Class A Class B Class C 
JAN-QUALIFIED DEVICE MARKINGS 


JM38510/XXXXXAXX JM38510/XXXXXBXX JM38510/XXXXXCXX 








JAN QUALIFIED Examples of MIL-M-38510 JAN-Qualified markings: 


1. G.S.I. (Government Source Inspection) Linear Digital 
provided upon request. an 


DEVICE: MC1741BCBJ MC5400BCB J 
ORDER: MC1741BCBJ MC5400BCBJ 


3. Product inventoried in distributor and OEM MARKING: JM38510/10101BCB JM38510/00104BCB 
warehouses. 


2. Must be manufactured in a Government- 
approved facility. 





HOW TO ORDER MIL-M-38510 JAN-QUALIFIED PRODUCT 


Basic Numbering Parameters — Example: JM38510/XXXXXBCB 





J M38510 /XXX XX B C B 


(1) (2) (3) (4) (5) (6) (7) 

















Case outline and lead finish designations 
are common to both JAN Qualified 
and JAN Processed devices: 


(1) = J — This indicates a qualified device. 

(2) = M38510 — The military designator. 

(3) = /XXX — This three-digit number signifies the detail 
specification in which the device type is found. The 
detail specifications, also referred to as ‘‘slash specs,” 
generally contain more than one device type and are 
written for various generic groupings (i.e.. TTL NAND 
Gates. TTL NAND Buffers, TTL Flip-Flops, Op Amps, 
Voltage Regulators. etc.) 

(4) = XX — This two-digit number identifies the device type 
within the detail specification. 


QUALIFIED #(6) PROCESSED # (3) 


C — This is a single letter 
and specifies the package or case 
outline. A list of the currently- 
defined package types (the letters 
define the same case outline for 
all detail specifications) is shown 


(5) = B — This is a single letter and specifies the device below: 
class per MIL-M-38510 and will be class A. B or C. CASE OUTLINE 
(6) = Case Outline. (See listings in adjacent column). DESIGNATOR CASE OUTLINE 


(7) = Lead finish. (See listings in adjacent column). 


The Motorola equivalent of the JAN M38510 part num- "A — "x 14” flat pack, 14-pin 


meaning and order as in the JAN part numbering sys- 
tem. This will simplify your cross-referencing. 

3. J. which is the last letter in the part number, desig- 
nates a JAN-qualified device. 


— 14" x 114” dual-in-line, 24-pin 
— %” x ¥2” flat pack, 24-pin 
— 4" x Y2” flat pack, 24-pin 


— Aand D outlines are interchangeable 


ber is as shown in the following example and should be a = %s" x oe flat pack, 14-pin ; 
referenced when ordering your specific device requirement. C  —%" x ¥4" dual-in-line, 14-pin 
*D — 14" x ¥”" flat pack, 14-pin 
eet a a E —1%4"x 34” dual-in-line, 16-pin 
F — 14" x ¥%” flat pack, 16-pin 
1. The MCXXXX designates the Motorola source device G — 8-lead can 
type. H — %4" x 4” flat pack, 10-lead 
2. The first three letters after the part type have the same | — 10-lead can 
J 
K 
Z 
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MIL-M-38510 JAN-PROCESSED PRODUCT 


Class A Class B Class C Class D 
JAN-PROCESSED DEVICE MARKINGS 


MC38510/XXXXAXXM MC38510/XXXXBXXM MC38510/XXXXCXXM MC38510/XXXXDXXM 
MC38510/XXXXAXXS MC38510/XXXXBXXS MC38510/XXXXCXXS MC38510/XXXXDXXS 


JAN PROCESSED 


Examples of MIL-M-38510 





No G.S.I. provided. will be designated by an ‘'S” JAN-Processed markings: 
2. Government-approved facility as ; Linear 
not required. 5. Devices will be manufactured DEVICE: | MC1741BCB(M orS) 
using design and processing ORDER: MC1741BCB (M or S) 
3. Product supplied with MIL-M- guidelines contained in MIL-M- MARKINGS: MC38510/1741BCB (M or S) 
38510 electricals will be desig- 38510. 
nated by an ‘‘M”’ suffix. ; : ea Digital 
6. Inventories will be maintained DEVICE: MC5400BCB (M or S) 
4. Product supplied with Motorola prior to burn-in and final elec- ORDER: MC5400BCB (M or S) 
Standard data sheet electricals trical tests. MARKINGS: MC38510/5400BCB (M or S) 
HOW TO ORDER MIL-M-38510 
JAN-PROCESSED PRODUCT 
EXAMPLE: If you wish to enter an order for an MCXXXX 
Class B device in a 14-pin, dual-in-line ceramic package 
with the lead finish to be tin plate and electrically tested 
QUALIFIED #(7) PROCESSED # (4) to Motorola's standard data sheet electricals, the order 
B — This is a single letter would be entered as follows: 
and specifies the finish to be MCXXXX B Cc B S 
used on the package leads. There it 2 a an (5) 


are three types of lead finishes 


which are acceptable for JAN (1) = Motorola device type. 


(2) = B — This is a single letter and specifies the device 


product. They are: ciass per MIL-M-38510 for Classes A. B and C. 

Class D is an added Motorola JAN processing class 

LEAD FINISH and is the same as the MIL-M-38510 Class B 
SYMBOL LEAD FINISH except for the differences shown in the following 


screening procedures table. 


A — Kovar OF Alloy 42, with hot (3) = Case Outline. (See listings in adjacent column). 
solder dip (4) = Lead finish. (See listings in adjacent column). 

B — Kovar or Alloy 42, with bright (5) = S — This is a single letter and specifies the elec- 
acid tin plate trical specifications to which the device is to be 

Cc — Kovar or Alloy 42, with screened during electrical test and will be either an 
gold plate S or M. ''S" specifies the use of Motorola stan- 


dard data sheet electricals. ‘‘M'’ specifies the use 
of JAN slash-sheet electricals where they exist. 
Note: For other Motorola standard pack- 


aging, not currently identified in MIL-M- Electrical Test Symbols Test Level 
38510, contact your Motorola represen- S — Motorola standard 
tative. data sheet electricals 
M — JAN slash-sheet 
electricals 
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SCREENING PROCEDURES 


(To MIL-STD-883 Requirements) 


This program establishes screening pro- Flexibility is provided in the choice of con- 
cedures for total lot screening of integrated ditions and stress levels to provide screens, 
circuits to assist in achieving levels of. quality tailored to a particular product or application. 
and reliability commensurate with the intended Selection of a level better than that required for 
application. In recognition of. the fact that the the specific product and application will, of 
level of screening has a direct impact on the course, result in unnecessary expense. A level 
cost of the product as well as its quality and less than that required will result in an unwar- 
reliability, four standard levels of screening are ranted risk that reliability and other require- 
provided to coincide with four device classes or ments will not be met. For general hi-rel 
levels of product assurance. applications, the Class B screening level should 


be considered. 


CLASS A CLASS B CLASS C CLASS D 


SCREEN METHOD METHOD METHOD METHOD __| ROMT 


; 2010 Cond 2010 Cond 2010 Cond 2010 Cond — 
Internal Visual (Precap) A and 38510 100%! § and 38510 100%] 8 and 38510 100%] & and 38510 100% 














a 1008 24 hrs 1008, 24 hrs 1008, 24 hrs 1008, 24 hrs 
Stabilization Bake min, test 100%] min, test 190%] min, test 100%] min, test 100% 
condition C condition C condition C condition C 
Thermal Shock 1011,CondA 100%] CU] — |—“<—~‘“‘<~iEC SY 
Temperature Cycling 1010, Cond C 1010, Cond C 1010 CondC _ | 100%] 1010,Condc _| 100% 









2002 Cond F 
One Shock in 
Y, plane only 
or 5 shocks 

at Cond B in 
Y, plane 


2001 Cond E 
(min) in Y; 
plane then 
Y, plane 















Mechanical Shock 


_ Stef fp 


2001 Cond E 2001 Cond E 2001 Cond E 
100%] (min) Y, (min) Y, 


plane 
unless otherwise 


JAN slash-sheet 
electrical 
100%| specifications 
unless otherwise 
designated designated 


. 1015 1015 
Burn-in test 240 hrs @ 100%| 168 hrs @ 100% 
125°C min 125°C min 










Constant Acceleration 100%] 





100% 


Motorola stand. 
data sheet 
electrical specs 
unless otherwise 
indicated 


1015 
168 hrs @ 100% 
125°C min 


JAN slash-sheet JAN slash-sheet Motorola stand. 
electrical electrical data sheet 
specifications : specifications 100%] electrical specs 100% 
unless otherwise - unless otherwise unless otherwise 
designated designated indicated 


JAN slash-sheet 
electrical 
specification 














Interim Electrical 
Parameters 





100% 
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JAN slash-sheet 
electrical speci- 
fications unless 
otherwise 

designated 


Reverse Bias Burn-in 1015 Cond A 
or C 72 hrs 
at 150°C min 


JAN slash-sheet 
electrical 
specifications 
unless otherwise 
designated 





Interim Electricals 




































Final Electrical tests 


(a) Static tests 
(1) 25°C (Subgroup - 
1 table 1 5005) 


(2) Max and min 
rated op. temperature 
(subgroups 2 and 3 
table 1, 5005) 


(b) Dynamic tests and/or 
switching tests 25°C 
(subgroup 4 and 9° 
table 1, 5005) 

(C) Functional test 
25°C (subgroup 7 







table 1, 5005 

Radiographic 2012 wom] ss CUT ~ hd |LLLLLTTC™CisC KC C‘iC N= Cid 
Qualification or quality 5005 per .| 5005 per | 5005 per | 5005 

conformance inspection Class A 38510 Class B 38510 Cc 38510) ¢ 

External Visual 2009 2009 100% 


“Group A per 5005. Generic data available for groups 8 & C on devices 
produced to Class B. C. O for JAN processed (from JAN program) 


